
AECOM Executive Summary

Executive Summary
This document summarizes the corrective action activities and groundwater quality
monitoring for the second semester of 2017 (July through December) at the Chambers
Works Complex (site) in Deepwater, New Jersey. The key conclusions, updates, and
recommendations for the second semester of 2017 are as follows.

Key Conclusions
• The interceptor well system (lWS) average pumping requirement of 1 million

gallons per day (MGD) was met during this reporting period.

• The site IWS continues to maintain hydraulic control of the C and D aquifers.

• The sheet-pile barrier (SPB) along Salem Canal and the southwest site perimeter
effectively prevents groundwater from the B aquifer in known dense non-aqueous
phase liquid (DNAPL) source zones from entering the Salem Canal and
Delaware River. However, under some conditions, groundwater can seep into the
Salem Canal at the eastern end of the SPB. Groundwater conditions along the
Salem Canal portions of the SPB, including the eastern end of the SPB, are
being further investigated as part of the Supplemental Groundwater
Investigations, an update to which is provided with this report.

• Hydraulic control of the B aquifer is maintained for the northern, eastern,
southern, and southwestern portions of the manufacturing area. Groundwater
has the potential to discharge to the Delaware River along the northwestern
boundary of the manufacturing area. The northwestern area is the focus of an
ongoing interim remedial action to control groundwater in this area by extending
the SPB northward through this area. This work was completed in second half
2017, and tidal studies to demonstrate the performance of the SPB were initiated
in the first half of 2018.

• For the current reporting period, hydraulic control of groundwater in the E aquifer
beneath the Chambers Works manufacturing area is maintained by the E aquifer
pumping well J05-W01 E.

Recommendations and Updates
In letters dated March 13 and April 25, 2017, New Jersey Department of Environmental
Protection (NJDEP) provided comments on the Second Semester 2016 New Jersey
Pollutant Discharge Elimination System - Discharge to Groundwater (NJPDES-DGW)
report. In response to those comments, the following updates have been initiated and,
as warranted, will be included to the NJPDES-DGW program going forward:

• Due to concerns that B Landfill is a potential source of perfluorooctanoic acid
(PFOA) to groundwater, nearby wells Q12-M01 Band R12-M01 A(B) were
sampled for poly- and perfluoroalkyl substances (PFAS) during the July 2017
NJPDES-DGW sampling event. Review of the results from these wells indicates
conditions similar to those of other monitoring wells in the area. The similarity of
these results does not support the hypothesis that B Landfill is a source of PFAS
to groundwater. Therefore, further sampling of these wells will not provide
additional information beyond that which is already provided by the existing
PFOA monitoring program, and additional sampling of Q12-M01 Band
R12-M01A(8) is considered to be unwarranted.
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• Starting in the second semester of 2017, the U.S. Environmental Protection
Agency (EPA) method 537 Modified was used for the PFOA Monitoring Program.
Method 537 Modified is also currently used for other monitoring programs at
Chambers Works and includes perfluorotridecanoic acid (PFTrA) and
perfluorotetradecanoic acid (PFTeDA), as requested by the agencies.

• Two shallow B aquifer wells (AA25-M02B and Z28-M02B) were installed and
sampled to monitor groundwater movement and quality along the northeastern
property boundary. Review of the sample results indicates conditions similar to
those of other monitoring wells in the area. These wells will be sampled a second
time, and recommendations for future sampling will be made once the data are
available. Groundwater elevations at AA25-M02B and Z28-M02B support
previous observations that groundwater is flowing onto the site and discharging
to surface water along the northeastern property boundary.

• Two shallow B aquifer wells (P22-M01 Band 021-M01 B) were installed and
sampled to monitor groundwater quality and the effectiveness of the IWS in the
area between the Delaware River and the western side of the Secure C Landfill.
Review of the data collected at these wells indicates conditions similar to those of
other monitoring wells in the area and that the Corrective Action wells are
controllinq groundwater west of the Secure C Landfill. These wells will be
sampled a second time, and recommendations for future sampling will be made
once the data are available.

• T29-M02B was sampled for polychlorinated biphenyls (PCBs), volatile organic
compounds (VOCs), and semi-volatile organic compounds (SVOCs) in the first
semester 2018. In addition, one round of sampling for these same parameters
was completed at surface-water stations within Bouttown Creek and Henby
Creek. The purpose of this sampling is to satisfy a request from the Delaware
River Basin Commission (DRBC) for additional information regarding PCBs that
were previously detected at well T29-M02B. Results from these sampling events
were submitted to the on DRBC March 19, 2018 in the PCB Pollutant
Minimization Plan Report.

• Starting in the second semester 2017, 1,4-dioxane and Freon® 113 were added
to the VOC analyte list for all areas where VOC sampling is required.

As a result of a February 14, 2018 meeting with the NJDEP and EPA, Chemours agreed
to perform the following work in the 1H18:

• One shallow B Aquifer well will be installed and sampled to monitor groundwater
quality upgradient of the 1O-foot gap in the SPB next to Munson Dam near the
Salem Canal SPB to ensure that there is not a significant B aquifer discharge
through the gap. Results will be reported in the First Semester 2018 NJPDES-
DGW report.

• To investigate changes to off-site groundwater quality, 19 off-site monitoring
wells will be resampled for PFAS, and results will be reported in the First
Semester 2018 NJPDES-DGW report.

Aside from the changes above, no additional changes or modifications to the current
programs under Permit Nos. NJ0083429 and NJ0105872 are recommended. Existing
programs will continue to be evaluated, and recommendations for modification will be
made as conditions warrant.
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1.0 Introduction
AECOM, on behalf of The Chemours Company (Chemours), has prepared this Second
Semester 2017 Semi-Annual NJPDES-DGW Report for the Chambers Works Complex
(site) located in Deepwater, Salem County, New Jersey (see Figure 1). The site covers
1,455 acres and comprises the former Carneys Point Works in the northern area of the
site and the Chambers Works manufacturing area in the southern area of the site with
Henby Creek generally separating the two. The site includes the western reach of Salem
Canal, which crosses the southern portion of the site. To the south is Calpine (formerly
Atlantic City Electric) Deepwater Energy Center; to the east are light industrial,
residential, and recreational areas; to the north are more residential areas; and to the
west is the Delaware River. The Classification Exception Area (CEA) for groundwater
beneath the site is coincident with the property boundary as shown in Figure 1.

The Chambers Works manufacturing area occupies approximately 700 acres of the site
and produces specialty intermediate chemicals and fluoropolymer chemicals and
products. The site includes two sanitary landfills, A and B, permitted through the New
Jersey Department of Environmental Protection (NJDEP) solid waste program (see
Figure 2). There are several active waste handling areas, including the Resource
Conservation and Recovery Act (RCRA) permitted secure landfill (Secure C Landfill),
Chemical Waste Storage Area, and the wastewater treatment plant (WWTP).

The Secure C Landfill has been in operation since 1975. The landfill covers
approximately 32 acres and consists of seven areas (formerly called "celis"). Area 1 of
the Secure C Landfill was taken out of service in 1978 (closure was completed in 1979).
Areas 2, 3, 4, 5A, 5B, and 7 are currently active and are permitted as a RCRA secure
landfill. The entire landfill is lined including Area 1 and has leachate collection systems.
Areas 2, 3, 4, 5A, 5B, and 7 have leak-detection systems between the liners to monitor
for seepage through the upper liner.

1.1 Purpose of Report
This report fulfills the reporting requirements of the New Jersey Pollutant Discharge
Elimination System - Discharge to Groundwater (NJPDES-DGW) Permit No.
NJ0083429. The permit has an effective date of May 1, 2010 and expired on May 1,
2015. The most recent permit renewal was submitted on October 30,2014 and is
awaiting NJDEP approval. Therefore, Permit No. NJ0083429 is still in effect. The
general requirements of NJ0083429 presented in this semi-annual NJPDES-DGW report
include a status report on the site corrective action programs, recommendations for
changes needed to the existing programs, semi-annual groundwater level monitoring
and contour maps to evaluate site-wide groundwater control, and groundwater sampling
and analysis to evaluate groundwater quality. Additionally, the required quality
assurance and statistical analysis reporting are provided.

This document also fulfills the reporting requirements of NJPDES-DGW Permit No.
NJ0105872, which was issued by the Bureau of Non-Point Pollution Control (BNPC) for
Sanitary Landfills A and B, and Areas 2, 3, 4, 5A, 5B, and 7 of the Secure C Landfill and
has an effective date of December 1, 2013 and an expiration date of November 30,
2018. Some reporting requirements for this permit are contained in the NJDEP approved
Groundwater Protection Plan (GWPP), which was last revised and submitted on
November 5,2014. Many of the reporting requirements of NJ0105872 overlap with
NJ0083429, but the requirements that are exclusive to this report are the reporting on
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the Secure C Landfill leachate collection system and leak detection system flow data
and an assessment of the GWPP.

1.2 Report Contents
The report sections are as follows:

• Section 1.0 is this introduction.

• Section 2.0 provides information on the site hydrogeology and groundwater
corrective action and protection programs.

• Section 3.0 provides an evaluation of hydraulic control of on-site groundwater.

• Section 4.0 provides discussion on data quality and analysis.

• Section 5.0 discusses each of the groundwater quality and leachate
collection/leak detection system monitoring programs as well as an evaluation of
monitoring data.

• Section 6.0 provides a status update of ongoing remedial action development
activities.

• Section 7.0 presents recommendations.

• Section 8.0 contains the references cited in this report.

Maps, charts, and tables included in this report are as follows:

• Semi-annual groundwater elevation contour maps for the following:

• B, C, D, and E aquifers

• A zone and B aquifer at Solid Waste Management Unit (SWMU) 5

B aquifer at Secure C Landfill

B aquifer at Salem Canal

•
•

• Maps showing the sum of the concentrations of all volatile organic compounds
(VOCs) and semi-volatile organic compounds (SVOCs), total organic
compounds, or predicted total organics by aquifer depending on the sampling
completed for each reporting period.

• Trend charts of total organic carbon (TOC), total organic halogen (TOX) , and
total organic compound concentrations.

• Tables summarizing the instantaneous and monthly flow rates for each recovery
well.

• Tables summarizing groundwater analytical results.

Second Semester 2017 Semi-Annual NJPDES-DGW Report
008221_ 4-27-18_2H17DGW.docx

2



Site Hydrogeology and Groundwater Corrective Action and
AECOM Protection Programs

2.0 Site Hydrogeology and Groundwater Corrective Action
and Protection Programs
This section provides information on the site hydrogeology and the groundwater
corrective action and protection programs and their operational status. These programs
include the following:

• A sheet-pile barrier (SPB) installed in areas along the Salem Canal and the
Delaware River. The final segment of the SPB in Area of Concern (AOC) 1 was
completed in December 2017.

• The leachate collection and leak detection systems for the Secure C Landfill.

• Execution of the activities that support the reporting requirements of the
approved GWPP.

• Dense non-aqueous phase liquid (DNAPL) recovery, which is intended to
improve groundwater quality at the site.

Appendix A provides a detailed chronology of the monitoring activities at the site.
Figures 2 and 3 show the well locations at the site and indicate their purpose, e.g.,
recovery well, groundwater quality sampling well, etc. Figure 3A shows the sample
points for the leak detection and leachate collection systems at the Secure C Landfill.

2.1 Site Hydrogeology
The Comprehensive RCRA Facility Investigation Report (URS, 2014) provides a detailed
description of the regional and site-specific geology and hydrogeology. The following
provides a brief summary of that text.

The site is characterized as a vertically stacked sequence of alternating coarser-grained
and finer-grained units that generally act as aquifers and aquitards, respectively. Early in
the site investigation history, a system was developed to use letters to designate primary
hydrogeological units [DuPont Environmental Remediation Services (DERS), 1993].
Since then, site-investigation work has led to the on-going update and refinement of the
understanding of the site hydrogeology as documented in Interim Update: Hydrogeologic
Model Refinement (URS, December 2013), which includes 12 geologic cross-sections.
The nomenclature includes a designation of an A zone, aquifers by letters B through F,
and intervening aquitards by the letter designations of the bounding aquifers (e.g., the
B/C aquitard lies between the Band C aquifers).

The A zone is primarily fill material. The vertical interval from the B through portions of
the D aquifers correspond to the Pleistocene Cape May 3 and Cape May 2 Formations
and collectively are part of the Pleistocene aquifer system. The vertical interval from
portions of the D aquifer and the DIE aquitard to the crystalline basement rock
corresponds to the Cretaceous Potomac Raritan Magothy (undifferentiated) Group. The
DIE aquitard is a relatively, thick, hard clay between the D aquifer and the regional PRM
aquifer system (DERS, 1993).

The water bearing zones of the PRM aquifer system have been designated as the E and
F aquifers beneath the site. However, there are limited data at this depth beneath the
site, and two distinct hydrologic zones have not been confirmed. Bedrock of the
Wilmington ComplexlWissahickon Formation was encountered beneath the E and F
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aquifer interval at an elevation between -415 feet and -505 feet North American Vertical
Datum of 1988 (NAVD88).

2.2 Engineering Control of Groundwater
There are four separate systems for hydraulic control of groundwater at the site:

• An interceptor well system (IWS) that controls groundwater in the B, C, and D
aquifers

• Corrective action interceptor well program for Area 1 of the Secure C Landfill

• E aquifer control well J05-W01 E

• A SPB along portions of the Salem Canal and Delaware River

Figure 2 shows the locations of the pumping wells as well as the existing SPB sections.
Each pumping well is inspected daily, and groundwater flow volumes at each well are
recorded. A summary of instantaneous and monthly averaged groundwater recovery
rates for each well and the total gallons for each system is provided in Table 1. The
following sections describe these systems in detail and provide operational status for the
current reporting period.

2.2.1 Interceptor Well System (IWS)
The IWS is the primary system for site-wide groundwater control. The IWS has been in
operation since 1970 and is currently pumping and treating groundwater at a monthly
average rate of at least 1.0 million gallons per day (MGD).

The IWS is used to control groundwater in the B, C, and D aquifers from migrating off-
site. The IWS uses seven pumping wells, designated as G08-R01 C, G08-R01 D,
K06-R02CD, M14-R02CD, Q13-R01C, Q13-R01D, and R09-R02C (see Figure 2). The
total pumping rate of the IWS was evaluated in 2009, and results of the study indicated
that groundwater in the C, D and most of the B aquifers could be controlled on-site with
a decrease in the total pumping rate from 1.5 to 1.0 MGD (URS, 2010). The NJPDES-
DGW Permit Number NJ0083429 that became effective on May 1, 2010 reduced the
IWS pumping rate to 1.0 MGD. The remainder of the B aquifer that is not controlled by
the IWS is being addressed under the engineering control of groundwater initiatives,
which includes the construction of SPB to eliminate groundwater discharge as previously
described.

The IWS pumping requirements were met each month during the current reporting
period from July 1 to December 31, 2017. The IWS wells operated continuously except
for minor shutdowns for repairs and maintenance throughout the reporting period. More
significant shutdowns for this reporting period included the following:

• G08-R01C was shut down on the following days: August 20-31, September 1-4
and 24-30, October 24,25,27-31, November 22-27, and December 20-31.

• G08-R01 D was shut down on the following days: August 20, September 24-30,
October 24,25,27-31, November 22-27, and December 20-31.

• Backup wells Q13-R01 C and Q13-R01 D were not operational during the current
reporting period.

• Backup well R09-R02C was operational on the following days: July 25-31,
August 1-10, 27-29, September 1-7, November 21-28, and December 11-13.
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2.2.2 Corrective Action for Area 1 of the Secure C Landfill
The groundwater recovery system for the Secure C Landfill was designed and
implemented to control groundwater flow from Area 1 of the Secure C Landfill.
Corrective Action wells Q20-R01B and P21-R01B are used as recovery wells. The
Corrective Action wells were operational throughout the current reporting period with
minor shutdowns for maintenance and repairs.

Corrective action well Q20-R01 B recovered groundwater at a rate of approximately 3.82
gallons per minute (gpm), and P21-R01 B recovered groundwater at a rate of
approximately 8.39 gpm during the reporting period. Hydraulic containment of Area 1 is
evaluated in further detail in Section 3.2.2 of this report.

2.2.3 E Aquifer Control Well J05-W01 E
Early investigations indicated that organic constituents had migrated downward and
impacted groundwater within the E aquifer. Investigations of these detections within the
E aquifer were documented in the Phase IV RCRA Facility Investigation (RFI) [DuPont
Corporate Remediation Group (CRG), 2005] and the Phase IV Supplemental Report
(DuPont CRG, 2005). Based on these investigations, it was concluded that the E aquifer
is impacted only where leaky well casings allowed downward migration of constituents
from the overlying aquifers. To address this issue, several suspect or known leaky wells
were abandoned. Pumping from well J05-W01 E began in August 1995 to control E
aquifer groundwater along the southern boundary of the site. The J05-W01 E control well
was designed to pump 200 gpm based on groundwater modeling that defined the
required capture zone as reported in the E Aquifer Technical Memorandum (DERS,
1996).

J05-W01 E was operational during the entire current reporting period. Well J05-W01 E
pumped at an approximate rate of 243 gpm during the reporting period.

2.2.4 Sheet-Pile Barriers (SPBs)
SPBs have been installed in areas along the Salem Canal and the Delaware River as an
engineering control to prevent site groundwater from discharging off-site. Figure 2 shows
the SPB sections as follows:

• Delaware River SWMU 5A/5B: The remedial action, including the installation of a
SPB, was completed in 2002.

• SWMU 40: In the 1970s, a new seawall consisting of sheet-pile bulkheads was
constructed to a depth of approximately -33 feet [National Geodetic Vertical
Datum (NGVD)] as part of construction for a new tank along the Delaware River.

• Salem Canal: In 2008, a 900-foot long section of SPB was installed on the
northern side of the canal to prevent groundwater discharge (along the AOC 6
boundary) from the B aquifer to the Salem Canal sediment and surface water. An
approximate 300-foot extension for groundwater control, bank stabilization, and
erosion control was installed to the Munson Dam in 2012. At the request of the
U.S. Environmental Protection Agency (EPA) and NJDEP, the effectiveness of
this SPB is being further verified as part of the Salem Canal Supplemental
Groundwater Investigation activities initiated in 2015. These investigations
included synoptic groundwater elevation measurements, time-series groundwater
elevation measurements using datalogging pressure transducers, and eight
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rounds of semi-annual groundwater quality sampling at selected wells. See
Section 6.4.1 for details.

• Salem Canal to Delaware River SP8 extension: The first phase of the extension
of the Salem Canal SP8 westward to and then northward along the Delaware
River in AOCs 2 and 3 to SWMU 40 was completed in 2015. Construction of the
AOC 1 portions of the SP8 was initiated in September 2017 and was completed
in December 2017. The remedial action will prevent the migration of groundwater
from the 8 aquifer to the Salem Canal and Delaware River as described in the
Perimeter Area (AOes 1, 2, & 3) Remedial Action Selection Report (Geosyntec,
2012). In addition, in AOC 1, the SP8 will penetrate the C and D aquifers as well,
which will limit the onshore flow of river water beneath of AOC 1 that occurs due
to pumping of the site IWS.

2.3 Secure C Landfill Leachate Collection and Leak Detection
Systems
Areas 2, 3, 4, SA, 58, and 7 of the Secure C Landfill are designed to prevent leachate
from entering the environment and are monitored in accordance with the GWPP of
NJPDES-DGW Permit No. NJ0105872. These six areas of the Secure C Landfill are
covered under the GWPP and are constructed using double liners. Each liner is
constructed with an overlying gravity-fed collection system. This type of construction
results in an upper collectionlliner system [called the leachate collection system (LCS)]
and a lower collection/liner system [called the leak detection system (LDS)]. The LCS
removes leachate collected over the primary liner and acts as the primary conveyance
for leachate generated in the landfill. The LDS is designed to remove leachate if it
collects between the primary and secondary liners. This double-lined system helps to
evaluate the primary liner's integrity. The LDS and LCS in each area are gravity-fed to
sumps. The LCS sumps and the LDS sump for Area SA are equipped with totalizers to
measure volumetric flow rates. The LDS sumps, except for Area SA, use counters to
calculate flow rates. Figure 3A shows the locations of sumps and sample points for
these systems. Volumetric flow data are summarized in Table 2A.

2.3.1 Leachate Collection System (LCS) Flow Rates
The LCS daily flow is recorded in Sump 2, Sump 3, Sump SA, Sump 58, and Sump 7
(see Figure 3A). Sump 2 measures the combined leachate collection flow from Areas 2
and 3 and includes the independently measured flow from leak detection systems 2-1,
2-2, 3-1, and 3-2. Sump 3 measures the leachate collection flow from Area 4 and
includes the independently measured flow from LDS 4-1, 4-2, 4-3, and 4-4. Sump SA
measures the leachate collection flow from Area SA, but the flow from the leak detection
system at Area SA is measured separately. Sump 58 measures the leachate collection
flow from Area 58 and includes flow from the leak detection system. Sump 7 measures
the leachate collection flow from Area 7 and includes the independently measured flow
from leak detection system 7. LCS flow data from Areas 2, 3,4, SA, 58, and 7 are
presented in Table 28.

2.3.2 Leak Detection System (LOS) Flow Rates
The LDS is designed to remove leachate if it collects between the primary and
secondary liners. This system helps to evaluate the primary liner's integrity (see
Figure 3A for LDS locations). In accordance with the Secure C Landfill operational
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permit, daily volumetric flow data from the leak detection sumps are reviewed for action
leak rate (ALR) exceedances. The ALR is used as a metric to evaluate whether the
landfill is operating as designed and is equal to 50 gallons per acre per day (gpad) for
Areas 2, 3, and 4 of the Secure C Landfill. The ALR for Areas SA, 5B, and 7 starts at 150
gpad and decreases by 10 gpad each year for the first five years of operation until the
ALR reaches 100 gpad. An exceedance of the ALR does not necessarily indicate a
leaking liner but does indicate that the system is not operating as designed. If the ALR is
exceeded, it will be necessary to inspect and evaluate the system function in accordance
with the operational permit for the landfill.

The leak detection system daily flow is recorded in the following collection sumps:

• Sump 2-1 measures flow from the western half of Area 2.

• Sump 2-2 measures flow from the eastern half of Area 2.

• Sump 3-1 measures flow from the western half of Area 3.

• Sump 3-2 measures flow from the eastern half of Area 3.

• Sump 4-1 measures flow from the southwestern quadrant of Area 4.

• Sump 4-2 measures flow from the southeastern quadrant of Area 4.

• Sump 4-3 measures flow from the northeastern quadrant of Area 4.

• Sump 4-4 measures flow from the northwestern quadrant of Area 4.

• Sump SA measures flow from Area SA.

• Sump 5B measures flow from Area 5B.

• Sump 7 measures flow from Area 7.

Leak detection system flow data are presented in Table 2B and are submitted to NJDEP
on a semi-annual basis. Evaluation of the data based on instrumentation at the sumps
and manual verification of the sumps without working instrumentation indicates that
there were no ALR exceedances during the current reporting period (see Table 2B).

2.4 Groundwater Protection Plan (GWPP) Summary
The GWPP is designed to protect groundwater beyond the boundaries of the
Chambers Works Complex with respect to the operational units (Sanitary A and B
Landfills and Areas 2, 3, 4, SA, 5B, and 7 of the Secure C Landfill) in accordance with
NJPDES-DGW Permit No. NJ0105872. The GWPP is evaluated continually to ensure
the protection of human health and the environment. The GWPP was revised and
submitted on November 5,2014. The Classification Exception Area (CEA) Biennial
Certification Report for the CEA was submitted on November 29, 2016.

2.4.1 Sanitary A and B Landfills
The permit domain for the Sanitary A and B Landfills is defined as the uppermost aquifer
(B aquifer) in the site area south of Henby Creek. Groundwater potentially impacted by
the Sanitary A or B Landfills within the permit domain is controlled on-site by the IWS. In
addition, a CEA covers the Chambers Works Complex, which includes the Sanitary A
and B Landfills (see Figure 2). This CEA identifies constituents that exceed the New
Jersey Class IIA groundwater standards (NJGWIIA) for the underlying aquifers. During
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the current reporting period, the IWS was effective at controlling groundwater within the
permit domain (see Section 3).

2.4.2 Areas 2, 3, 4, 5A, 58, and 7 of the Secure C Landfill

The permit domain for the Secure C Landfill is defined as the uppermost aquifer
(8 aquifer) in the area within 500 feet of the landfill. Groundwater potentially impacted by
the Secure C Landfill within the permit domain is captured by the Corrective Action
recovery wells so that groundwater quality outside the permit domain is protected. In
addition, the Secure C Landfill is within the boundary of the site CEA. This CEA identifies
constituents that exceed the NJGWIIA for the underlying aquifers. Groundwater control
is achieved at the Secure C Landfill while the groundwater recovery wells are operating.
At the request of NJDEP in letters dated March 13 and April 25, 2017, two shallow
(8 aquifer) wells were constructed west of the C Landfill between the landfill and the
Delaware River. The purpose of these wells was to collect the data necessary to
evaluate groundwater flow and water quality characteristics in this area to confirm
groundwater control west of Secure C Landfill. Water levels and the sampling at these
were included in second semester DGW activities and are reported in the appropriate
sections below.

A capture zone continues to be demonstrated during the current water-level
measurement event. Evaluation of the Detection Monitoring Program and the Leachate
Collection Monitoring Program was conducted in accordance with the GWPP.

2.5 Non-Aqueous Phase Liquid (NAPL) Survey and DNAPL
Recovery Program
In September 1999, a site-wide non-aqueous phase liquid (NAPL) survey program was
initiated in support of the overall RCRA Corrective Action Program to 1) identify specific
well locations where either light non-aqueous phase liquid (LNAPL) or DNAPL was
present and 2) determine the feasibility of recovering DNAPL from specific wells.

During the initial survey, NAPL was detected in 14 out of the approximately 350 on-site
wells. Of these 14 wells, three were found to contain recoverable quantities of DNAPL:
two on-site monitoring wells (L13-M01 8 and 112-M018) and one interceptor well
(H11-R01 CD). In 2001, a monthly NAPL survey and recovery program was initiated to
monitor the 14 original wells for the presence of NAPL, and the accumulated DNAPL
was removed if present. Since then, all newly installed monitoring wells are screened for
NAPL and added to the program as appropriate. There are currently 20 wells in the
NAPL survey program. Field results for the current reporting period are summarized in
Table 3.

Accumulated DNAPL is typically removed with a bailer unless the well is able to yield a
sufficient volume to warrant the installation of a fixed recovery system. Fixed recovery
systems are currently in use at two wells: F09-M038 and F10-P01 8, which were found
to be productive NAPL wells and were placed on fixed recovery systems in the fall of
2017.
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3.0 Evaluation of Hydraulic Control
The depth to groundwater was measured in site wells on October 5, 2017 (see
Appendix B). In addition to the wells previously included in the DGW groundwater
monitoring program, NJDEP requested in letters dated March 13 and April 25, 2017, that
four new wells be constructed and added to the DGW monitoring program. Wells
AA25-M02B and Z28-M02B were constructed along the northeastern perimeter of the
Chambers Works complex and two wells, 021-M01B and P22M01B, were constructed
west of the C Landfill between the landfill and the Delaware River. The purpose of these
wells was to collect the data necessary to evaluate groundwater flow and water quality
characteristics in these areas.

A data logger located on the southern portion of the site at benchmark C13-BM01 (see
Figure 5) recorded surface-water elevations in the Delaware River. The average water
level for the Delaware River is estimated with a moving mean average surface-water
elevation, which is calculated using the formula by Serfes (1991). The moving mean
average calculated for the Delaware River for the current reporting period was 0.8 feet
NAVD88. Measured surface-water elevations in the B Basin (H16-BM02) and the Salem
Canal (E05-BM01) were also used as boundary conditions for contouring the B aquifer.
Additional surface-water level data used in the contouring are identified as benchmarks
on the maps for reference (e.g., E05-BM02, H16-BM02, L19-BM02, T16-BM01,
U30-BM01, and X24-BM01).

Groundwater elevation data were examined to identify points that are not representative
of the prevailing groundwater surface elevation in the aquifer. Observed inconsistencies
could be due to measurement error or some other interference, such as non-steady
groundwater levels following the removal of the well cap or recent changes to pumping
rates. Once identified, anomalous data points are removed and are not used in
contouring the groundwater elevation data.

Groundwater elevation contour maps were produced for the A zone (in the area of
SWMU 5) and site-wide for the B through E aquifers to determine if control of site
groundwater was maintained by the site IWS and other passive controls (see Figures 4
through 8). A Contour Map Reporting Form for each contour map is located in
Appendix C.

While the groundwater elevation contour maps indicate the general directions of
horizontal groundwater flow, there are hydraulic head differences between the aquifers
(from pumping) that indicate a downward leakage through the aquitards or a direct
groundwater flow connection between the aquifers where the aquitards are not present.
Downward vertical hydraulic gradients are prevalent across the site, especially in the
proximity of the pumping wells. However, in areas with a relatively thick section of
aquitard between two aquifers, the vertical leakage or flow component may be limited.
For example, in the central portion of the manufacturing area for the Band C aquifers,
there are relatively large differences in hydraulic head near the pumping wells in the C
and D aquifers; however, with a relatively thick B/C aquitard in this area, the vertical flow
component may not be significant.
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3.1 A Zone at SWMU 5
The groundwater elevation contour map for the A zone is presented in Figure 4. This
figure also shows the slurry and sheet-pile hydraulic barriers constructed in the SWMU 5
area as well as the H16-BM02 surface-water benchmark and the B Basin. The slurry
wall does not extend to the depth that the SPB does; therefore, it is the SPB that
prevents groundwater flow to the Delaware River. The October 2017 groundwater
measurements (see Figure 4) show groundwater mounding near the slurry wall and SPB
and groundwater moving to the south-southeast. This movement is away from the
Delaware River and towards the B Basin, which is hydraulically connected to the A zone.

In summary, the slurry and sheet-pile walls in the SWMU 5 area hydraulically contain the
groundwater flow.

3.2 B Aquifer

3.2.1 General Recharge and Discharge Characteristics
For the Carneys Point area, groundwater entering the B aquifer is primarily from
infiltration of precipitation and secondarily from surface-water sources and aquifer areas
off-site to the north and east. Groundwater leaving the B aquifer includes discharge to
surface water, flow into the manufacturing area, and downward flow into the C aquifer.

For the manufacturing area, groundwater entering the B aquifer is primarily from
infiltration of precipitation and secondarily from non-contact cooling water discharge into
ditches, surface-water sources, and from aquifer areas off-site to the east. Groundwater
leaving the B aquifer includes discharge to creeks and basins, downward flow into the
C aquifer, and discharge to surface water at several locations along the site perimeter,
predominantly to the Delaware River along the northwestern perimeter. Starting in 2008,
discharge to surface water bodies has been controlled by the installed SPB extending
from the Salem Canal to the Fuel Tanks north of AOC 2. Installation of the SPB along
the Delaware River through AOC 1 was completed in December 2017. Unlike the
previous sections of the SPB, the SPB in AOC 1 will penetrate B, C, and D aquifers,
effectively controlling groundwater in all three aquifers in AOC 1.

At the request of the EPA and NJDEP, the effectiveness of the SPB is being verified as
part of the Salem Canal Supplemental Groundwater Investigation activities initiated in
2015. These investigations include synoptic groundwater elevation measurements, time-
series groundwater elevation measurements using datalogging pressure transducers,
and eight rounds of semi-annual groundwater quality sampling at selected wells. See
Section 6.4.1 for details. The effectiveness of the SPB in AOCs 1, 2, and 3 will be
evaluated following the completion of the SPB construction. The results of these
investigations will be reported in The AOC 1, 2, 3 SPB remedial action report was
submitted in mid-2018.

3.2.2 B Aquifer Head Distribution Analysis
For the October 2017 event, the water-level data at wells G06-M03B, M10-M02B, and
K11-M01 B were identified as anomalous and were not used in contouring the
groundwater elevation. The groundwater elevation contour map for the B aquifer is
presented in Figure 5 with inset Figures 5A, 5B, and 5C.

Based on the October measurements (see Figure 5), groundwater elevations decrease
from their highest points along the southwest along the Salem Canal and the Delaware
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River SPB to the north and east. Further, there is a rapid drop in groundwater elevation
across the SPB where it separates groundwater in the B aquifer from the influence of
adjoining surface water. These conditions reflect the influence of the SPB to control
groundwater by directing groundwater movement away from the canal and river and
towards thinning areas of the B/C aquitard, which allows the groundwater to seep into
underlying aquifers where is it captured by the site IWS. However, groundwater that
flows northward to the AOC 1 area may still enter the Delaware River where SPB
construction is not yet complete. These areas are controlled by the SPB extension that
was completed in December 2017. Also, groundwater elevation data collected at the
eastern end of SPB along the Salem Canal suggest that under certain conditions,
groundwater may seep around the end of the SPB and enter the Salem Canal. This area
is included in and will be evaluated as part of the supplemental groundwater
investigations that were initiated as requested by the EPA and NJDEP (URS, 2014). The
semi-annual update to this ongoing work is provided in Appendix G of this report.

Based on the moving mean average calculated for the Delaware River surface elevation,
the Delaware River elevation measured at C13-BM01 on the morning of October 5, and
there is an inward groundwater gradient along the western perimeter of the Carneys
Point portion of Chambers Works. Moving southward, the outward gradient becomes
less pronounced and possibly outward near AOC 1. This is due to the influence of the
Corrective Action interceptor well program that controls groundwater at the Secure C
Landfill. Water levels at the newly constructed wells, 021-M01 Band P22-M01 B, support
the determination of an inward gradient and groundwater control at the Secure C
Landfill.

Inward hydraulic gradients are present along the northeastern perimeter due to natural
groundwater flow onto the site as groundwater in the B aquifer migrates towards and
discharges to the wetland areas of Henby and Bouttown creeks. At the request of
NJDEP in letters dated March 13 and April 25, 2017, two shallow (B aquifer) wells,
AA25-M02B and Z28-M02B were constructed to monitor groundwater along the
northeastern property boundary. Groundwater elevations from these wells support the
determination of groundwater flow onto the Chambers Works site, which then discharges
to the surface waters, wetlands, and tributaries of Henby and Bouttown Creeks.

Inward (surface water moving to groundwater) gradients are often observed along the
eastern reach of Salem Canal where there is no SPB. During this reporting period, the
elevation measured for Salem Canal was 0.41 feet NAVD88. This is slightly higher than
wells 105-M01B, J05-M02B, and L04-M01 B, which are along the eastern reach of Salem
Canal (0.28, 0.34, and 0.2 feet NAVD88, respectively). These levels indicate that during
this period, water levels were inward (groundwater discharging from surface water and
recharging the underlying aquifer) gradient along the eastern reach of Salem Canal.
Although site constituents have been detected above NJGWIIA at well 105-M01B, there
are no exceedances at the other wells along the eastern reach of Salem Canal where
the SPB is not present. Groundwater flow at the eastern end of the SPB is being further
evaluated as part of the supplemental groundwater investigation (URS, 2014) to ensure
that conditions are protective. The semi-annual update to this work is provided in
Appendix G of this report.

Lower groundwater elevations are regularly observed in the western area of the former
basins (near wells H15-M01 Band H13-M01A). These groundwater elevations are
generally consistent with the surface-water elevation measured at H16-BM02 and
suggest that the controlled water level of the stormwater basin locally influences
groundwater elevations in this area. Groundwater elevations are also typically low near
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the former A Basin at wells M15-M01 B, L15-M01 B, and K13-M02B and southeast
towards the corner of the Sanitary A Landfill near wells R08-M01 B, R09-M01 B, and R09-
M03B. The depressed water levels in these areas are due to the influence of the IWS
pumping in the C and 0 aquifers and a thin or missing B/C aquitard. Groundwater
elevations are also lower within the pumping zone of the P21-R01 Band Q20-R01 B
pumping wells for the Secure C Landfill area.

Based on the groundwater elevation contour maps for the Secure C Landfill (see
Figure SA), which includes water levels measured at the two newly installed wells,
021-M01 Band P22-M01 B that were requested by NJDEP, groundwater is effectively
being controlled by pumping at P21-R01 and Q20-R01 B. Pumping wells Q20-R01 Band
P21-R01 B capture groundwater from Area 1, Area 2, and portions of Areas 3, 4, SA, 5B,
and 7. Q20-R01B and P21-R01B, which were operational during the water-level
measurement event on October 5, 2017, and the zone of influence of the pumping wells
is evident on the prepared figures (see Figures 5 and SA).

Figure 5B shows an enlargement of the groundwater elevation contour map for the
SWMU 5 area. It shows that groundwater elevations near H17-M03B, which is near the
slurry wall next to the river, are elevated compared to other wells that are similarly near
to the river. Such elevations are typical for this area and indicate that the slurry wall is
physically preventing groundwater from discharging to the Delaware River in the area.

An enlargement of the Salem Canal area is shown in Figure 5C. Groundwater elevations
north of the SPB along Salem Canal, e.g., F05-M04B, G05-P03B, and H05-M03B, are
about 1 foot higher than nearby wells on the southern side of the SPB (F05-M05B,
G05-M08B, and H05-M01 B, respectively). These elevations indicate that the SPB is
effectively preventing groundwater flow from the B aquifer to the Salem Canal and that
groundwater is now migrating from west to east where groundwater modeling indicates
that the groundwater will migrate downward through thin zones of the B/C aquitard into
the C aquifer where it is captured by the IWS. As previously discussed, groundwater
elevation data collected at the eastern end of SPB along the Salem Canal suggests that
under certain conditions groundwater may seep around the eastern end of the sheet-pile
wall and enter the Salem Canal. This area is evaluated as part of the supplemental
groundwater investigations (see Appendix G).

3.3 C Aquifer

3.3.1 General Recharge and Discharge Characteristics
Groundwater entering the C aquifer includes recharge from the B aquifer and aquifer
areas off-site to the west, north, east, and south. Groundwater leaving the C aquifer
includes groundwater extraction from pumping wells and the potential for downward flow
into the D aquifer.

3.3.2 C Aquifer Head Distribution Analysis
The groundwater elevation contour map for the C aquifer is presented in Figure 6. IWS
wells M14-R02CD, K06-R02CD, and G08-R01C were actively pumping during the
October 2017 groundwater measurement activity. Similar to the B aquifer, groundwater
elevation data were examined to identify points that are not indicative of the prevailing
groundwater surface elevation in the aquifer. For the October 2017 event, the water-
level data at K12-M01C was identified as anomalous. In addition, wells H11-R01CD and
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K02-W01 CD each penetrate multiple aquifers. Therefore, their groundwater elevations
were not used to create the C aquifer groundwater elevation map.

Cones of influence are visible for each operating IWS well. Due to additional drawdown
attributed to turbulent flow through a well screen, and other well losses, water levels
measured at an active pumping well are not representative of the potentiometric surface
in the surrounding aquifer. The water levels at G08-M01C, K06-M01C, and M14-M01C
were used in conjunction with other nearby monitoring well data to estimate a
representative potentiometric surface elevation at the corresponding pumping well by
means of a semi-logarithmic projection of water levels to the pumping well. These
estimated values at the pumping wells were then used in the contouring. Groundwater
remains controlled with inward gradients (flow onto the site from off-site) along the entire
manufacturing area perimeter (area of required groundwater capture) while the IWS is
active. Therefore, the IWS effectively controls groundwater in the C aquifer.

3.4 0 Aquifer

3.4.1 General Recharge and Discharge Characteristics
Groundwater entering the D aquifer includes potential recharge from the C aquifer and
aquifer areas off-site to the west, north, east, and south. Groundwater leaving the
D aquifer includes groundwater extraction from pumping wells and potential downward
flow into the E aquifer; however, the underlying DIE aquitard effectively eliminates
hydraulic connection between the D and E aquifers.

3.4.2 D Aquifer Head Distribution Analysis
The groundwater elevation contour map for the D aquifer is presented in Figure 7. IWS
wells G08-R01 D, K06-R02CD, and M14-R02CD were actively pumping during the
October 2017 groundwater measurement event. Based on a review of the data the water
levels at wells D1S-M01D and K12-M01D were considered to be anomalous and were
not used in the creating the groundwater map.

Cones of influence are visible for each operating IWS well. As described above for the
C aquifer, representative groundwater elevations were estimated at the pumping wells
K06-R02CD and M14-R02CD. These values were then used in the contouring of the
potentiometric surface for the D aquifer. Groundwater remains controlled with inward
gradients (flow onto the site from off-site) along the entire manufacturing area perimeter
(area of required groundwater capture) while the IWS is active. Therefore, the IWS
effectively controls groundwater in the D aquifer.

3.5 E Aquifer
The groundwater elevation contour map for the E aquifer is presented in Figure 8. Well
JOS-W01E was pumping during the October 2017 groundwater measurement activity.
The October 2017 groundwater elevation contour map shows that groundwater generally
flows toward the southern property boundary. When the JOS-W01E pump is on,
groundwater in the E aquifer beneath the manufacturing area is controlled by this
pumping well.
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4.0 Analytical Quality Assurance Program
The NJPDES-DGW Permit Nos. NJ0083429 and NJ0105872 require submission of a
semi-annual report detailing the quality assurance activities for the reporting period. In
compliance with this requirement, AECOM is providing this Chambers Works Second
Semester 2017 Discharge to Groundwater Permit Semi-Annual Quality Assurance
Report (OAR; AECOM, April 2018) as Appendix D.

During the current reporting period, the percentage of wells sampled as scheduled and
the percentage of analytical results determined to be complete were both 100%. There
were no holding time violations. This performance level meets the data quality
objectives. One audit of field operations, conducted on July 20, 2017, confirmed
compliance with the permit sampling protocol requirements. A laboratory system
performance audit of Eurofins Lancaster Laboratories, Inc. was conducted in October
2014. The audit results indicated that the laboratory procedures consistently provide
usable, high-quality results needed to demonstrate compliance. Any program-specific
metrics that may be identified in the OAR are discussed further in the subsections of
each program in Section 5.

The OAR indicates that all samples were collected in compliance with the groundwater
monitoring programs, as defined in Permit Nos. NJ0083429 and NJ0105872.

4.1 Field Parameters and Analytical Results
The groundwater monitoring schedule is summarized in Table 4, and the analytical
results for the current reporting period are presented in Tables 5 through 13.

In accordance with EPA guidance documents (EPA, 1989 and 1992), Chemours
developed a process for correlating the sum total concentration of individual organic
constituents (VOCs and SVOCs) in a groundwater sample to measurements of TOC and
TOX from that same sample. The relationship of summed organic constituent
concentrations to the sum of TOC and TOX measurements from that same well is
variable and well dependent. To address this condition, a well-specific correction factor
has been developed for each well in the Closure and Post-Closure Groundwater
Monitoring Program for the A, B, and C Basins. Therefore, using the sum of the TOC
and TOX measurements multiplied by the well correction factor can provide a nominal
prediction of summed total organic constituent concentrations (predicted
concentrations). These predicted concentrations are then graphically evaluated for
increasing or decreasing trends in site constituents in groundwater samples.

Organic analyses were required for the seven wells of the Closure and Post-Closure
Groundwater Monitoring Program (CPC) for the A, B, and C Basins and the 38 wells of
the Perimeter Monitoring Program (PMP) during the reporting period. The values for total
predicted organic constituent concentrations are plotted on a concentration scaled
symbol map (see Figure 9 through 11). Plots of TOC, TOX, and total predicted organic
constituents versus time for these wells are found in Figure 12 and 13, and the values
are shown in Tables 5 and 6. Results for the equipment blanks and trip blanks are
shown in Table 12. Of the seven wells in the CPC, four wells exhibit no increasing or
decreasing trend, two wells show a decreasing trend, and one shows an increasing
trend. Rising predicted organic concentrations at L14-M01 B could possibly be due to the
influence of nearby pumping well M14-R02CD as well as the cessation of pumping from
H11-R01CD in 2009. Of the 37 wells in the PMP, 32 wells exhibit no increasing or
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decreasing trend, and five wells show a decreasing trend. These charts show site
conditions are generally unchanging.

4.2 Summary of Statistical Report
A statistical analysis as required under Permit Nos. NJ0083429 and NJ0105872 (see
Appendix E, Second Half 2017 Semi-Annual Statistical Review of Groundwater
Monitoring Results, AECOM, April 2018) was conducted. The purpose of this evaluation
is to determine, based on a review of the new and existing data, if there is a continuing
change to site conditions that would compromise the efficacy of remedial programs or
indicate that additional investigations into changing site conditions is needed.

These statistical analyses were conducted to interpret the analytical data and identify
significant trends in groundwater quality parameter concentrations. A total of 1,186 data
sets was evaluated during this reporting period. These data sets are merged with
historical results and are used in the statistical analyses, as described in Appendix E.

The statistical review for the monitoring program for the current reporting period
indicated that site conditions are generally unchanged. As previously reported,
departures from historical baseline conditions have been observed at some wells for
some parameters. Also, as previously observed constituents exhibiting statistically
significant, though subtle, upward and downward trends are seen at a few wells.
However, these changes do not suggest a change of site conditions or imply that
groundwater is not under control at the site perimeter. The statistical monitoring program
will continue to be reviewed each semester to determine if there is a change to site
conditions that may need to be evaluated further.
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5.0 Evaluation of Groundwater Quality
In compliance with the NJPDES-DGW Permit Nos. NJ0083429 and NJ0105872, 94
wells were sampled for the six groundwater monitoring programs below (see Table 4
and Figure 3). Some of the wells are sampled under multiple monitoring programs. The
programs for the second semester of 2017 include the following:

• Closure and Post-Closure Groundwater Monitoring Program for the A, B, and
C Basins (seven wells) (Permit No. NJ0083429) (see Section 5.1)

• PMP (38 wells) (Permit No. NJ0083429) (see Section 5.2)

• Post Closure Monitoring for RCRA Units (four wells) (Permit No. NJ0083429)
(see Section 5.3)

• Perfluorooctanoic Acid (PFOA) Monitoring Program (36 wells) (Permit No.
NJ0083429) (see Section 5.4)

• Secure C Landfill Corrective Action Monitoring Program (five wells) (Permit No.
NJ0105872) (see Section 5.5)

• Secure C Landfill Detection Monitoring Program (four wells) (Permit No.
NJ0105872) (see Section 5.6)

Groundwater qualityis monitored in two wells (S24-M01 Band T22-M01 B) to
characterize background for both corrective action and detection monitoring programs at
the Secure C Landfill.

The following program did not require sampling during this reporting period as outlined in
Table 4:

• Leachate Collection System Monitoring Program (Permit No. NJ0105872) (see
Section 5.7)

Table 4 summarizes the groundwater sampling schedule. The table denotes the required
sampling locations, analytes, frequency, and the scheduled sampling event. Each
monitoring program is listed separately. Parts 1 through 5 of Table 4 refer to the
Corrective Action groundwater monitoring programs (No. NJ0083429). Part 6 refers to
Post-Closure Monitoring for the RCRA Units, while Parts 7 and 8 refer to the detection
monitoring and leachate characterization for Areas 2, 3, 4, 5A, 5B, and 7 of the Secure
C Landfill (No. NJ0105872). Part 9 refers to the PFOA Monitoring Program.

The following modifications were made to the monitoring programs during the current
reporting period:

• 1A-Dioxane and Freon 113 were included in the VOC analyte list for all areas
where VOC sampling is required.

• Groundwater analysis for the PFOA Monitoring Program wells was performed
using the new EPA method 537 Modified. This method is also used for other site
PFAS monitoring programs and includes perfluorotridecanoic acid (PFTrA) and
perfluorotetradecanoic acid (PFTeDA), which were requested for inclusion into
the PFOA monitoring program by the agencies.

Appendix A presents the complete chronology of previous modifications to monitoring
programs and includes historical information and modifications to the Secure C Landfill
monitoring programs.
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5.1 Closure and Post-Closure Groundwater Monitoring for the A, B,
and C Basins
The closure and post-closure monitoring program for the A, B, and C Basins monitors
groundwater quality in the following seven wells around the perimeter of the basins:

• G16-M02B

• H13-M02B

• H14-M01B

• H16-P01 B

• K13-M02B

• J16-M01B

• L14-M01 B

The purpose of this sampling is to monitor groundwater quality to ensure that the closure
is protective of human health and the environment and that conditions have not changed
that may warrant further evaluation. Parts 1 and 2 of Table 4 summarize the frequency
and analytical parameters for the closure and post-closure monitoring of the A, B, and
C Basins. All seven of these wells were monitored for the Basin Closure Monitoring
Program Analyte List (see Table 4, Part 2).

5.1.1 Quality Assurance
The electronic data submitted for this program were reviewed via the Environmental
Information Management (ElM) Data Verification Module (DVM). Analytical results for
the current reporting period are provided in Table 5. Results for the equipment blank and
trip blanks can be found in Table 12. The laboratory performance audit results show that
most qualifiers occurred due to problems with quality control batch matrix spike recovery
or reproducibility. Qualification based on matrix quality control samples normally
indicates a matrix effect within a given sample but does not indicate poor laboratory
performance. Evaluation of laboratory control samples confirmed proper laboratory
system performance, expect as noted, indicating that the analyses were performed
properly under "in control" conditions. The DVM identified some limitations with the data.
A more detailed discussion of the program-specific DVM results can be found in the
QAR (see Appendix D).

5.1.2 Analyses and Discussion
Statistical analyses conducted on the groundwater parameters and wells in the basin
closure and post-closure program are presented in Appendix E. Forty-nine groundwater
parameter and monitoring well combinations were evaluated during this period. The data
sets collected in this monitoring period were merged with historical data and the
statistical analyses were completed as described in Appendix E.

Statistically significant results were reported for 17 well-parameter data sets across
seven wells. Four well-parameter data sets had statistically significant downward trends,
and three exhibited upward trends. Ten data sets across six wells were observed to be
outside of trend controls including both indicators (TOC and TaX) and three field
parameters (redox, dissolved oxygen, and specific conductance). The values for total
predicted organics for each well were plotted on a concentration scaled symbol map
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(see Figure 9). Plots of TOC, TOX, and total organics versus time for these wells are
shown in Figure 12.

Of the seven wells sampled for TOC and TOX as part of this program, four wells exhibit
no increasing or decreasing trend, two wells show a decreasing trend and one shows an
increasing trend. Therefore, site conditions are generally unchanging. L14-M01 B is rising
possibly due to the influence of nearby pumping well M14-R02CD.

5.1.3 Conclusions and Findings
In summary, the analyses indicate that the majority of the statistical trends are either
stable or decreasing. Further, the wells with increasing statistical trends are within the
hydraulic containment of the IWS and will continue to be monitored during future
sampling events. Therefore, additional evaluation or sampling is not necessary and the
existing program is adequate to monitor conditions in groundwater at the A, Band C
Basins.

5.2 Chambers Works Perimeter Monitoring Program (PMP)
The Chambers Works PMP monitors groundwater quality around the perimeter of the
site by sampling wells located along the Delaware River, Salem Canal, and the eastern
boundary. The purpose of this monitoring is to demonstrate control of site groundwater
and the on-site containment of site constituents in groundwater.

In accordance with the PMP schedule, all of the 38 PMP wells were sampled during the
current reporting period. The PMP wells were sampled for the analytes listed in Table 4,
Parts 4 and 5.

5.2.1 Quality Assurance
The electronic data submitted for this program were reviewed via the ElM DVM.
Analytical results for the second semester 2017 are reported in Table 6. Results for the
equipment blank and trip blanks can be found in Table 12. Evaluation of laboratory
control samples confirmed proper laboratory system performance and the matrix effects
were relatively minor and did not adversely affect the usability of the results. A more
detailed discussion can be found in the QAR (see Appendix D).

5.2.2 Analyses and Discussion
Statistical analyses conducted on the groundwater parameters and wells in the
perimeter monitoring program are presented in Appendix E. A total of 452 groundwater
parameter and monitoring well combinations was evaluated during this period. The data
sets collected in this monitoring period were merged with historical data to initiate the
statistical analysis process as described in Appendix E.

Statistically significant results were reported for 144 well-parameter data sets across
multiple wells. In total, 96 data sets were observed to be outside of trend controls.
Constituents determined to be outside of trend controls include all five field parameters
(pH, dissolved oxygen, temperature, redox potential, and specific conductance), both
indicators (TOC and TOX), several metals, VOCs, and SVOCs. Data sets outside of
trend controls will be monitored during future sampling events. The values for total
predicted organics for each well were plotted on a concentration scaled symbol map
(see Figures 10 and 11). Plots of TOC, TOX, and total organics versus time for these
wells are shown in Figure 13.
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5.2.3 Conclusions and Findings
In summary, the analyses indicate that the majority of the statistical trends are either
stable or decreasing. Further, the wells with increasing statistical trends are within the
hydraulic containment of the IWS and will continue to be monitored during future
sampling events. Therefore, additional evaluation or sampling is not necessary, and the
existing program is adequate to monitor conditions in groundwater around the perimeter
of the site.

5.3 Post-Closure Monitoring for RCRAUnits
Four wells are sampled annually for the Post-Closure Monitoring of the RCRA Units
Program (as part of the RCRA SWMU post-closure plan for SWMUs 21, 25, 26, and 28).
The purpose of this sampling is to ensure that the closure of the RCRA units is
protective of human health and the environment and to demonstrate that conditions have
not changed that may warrant further evaluation. Two of these four monitoring wells are
also sampled as part of the PMP (see Table 4, Parts 4 and 6). The wells that are part of
this monitoring program are as follows:

• C08-M01B*

• C09-M01 B*

• G14-M01 B

• L12-M01B

*These wells are also part of the PMP.

5.3.1 Quality Assurance

The electronic data submitted for this program were reviewed via the ElM DVM.
Analytical results for the second semester 2017 are reported in Table 7. Results for the
equipment blank and trip blanks can be found in Table 12. Evaluation of laboratory
control samples confirmed proper laboratory system performance and that the matrix
effects were relatively minor and did not adversely affect the usability of the results. A
more detailed discussion can be found in the QAR (see Appendix D).

5.3.2 Analyses and Discussion

Statistical analyses conducted on 134 unique groundwater parameter and monitoring
well data sets were evaluated in the Post-Closure Monitoring for RCRA Units monitoring
program and are presented in Appendix E. The data sets collected in this monitoring
period were merged with historical data to initiate the statistical analysis process as
described in Appendix E.

This program had the fewest numbers of NJGWIIA exceedances and included only one
metal (lead) and one VOC (1,2-dichloroethane) across two wells. The rest of the data
sets carried forward from the Tier II screening process were all PCB congeners. Only
one well-parameter data set had a statistically significant downward trend (PCB 42).

5.3.3 Conclusions and Findings

In summary, the groundwater statistics were reviewed, and further evaluation (i.e.,
sampling) is not necessary based on the majority of the statistical trends being either
stable or decreasing. All of the wells with increasing statistical trends are within the
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hydraulic containment of the IWS and will continue to be monitored during future
sampling events.

5.4 PFOA Monitoring Program
The PFOA Monitoring Program monitors 36 wells semi-annually for 16 poly- and
perfluoroalkyl substances (PFAS) under EPA method 537 Modified, in compliance with
NJPDES-DGW Permit No. NJ0083429. The purpose of the monitoring program is to
gather the data necessary to document the nature and extent of PFAS in groundwater
on-site. Results of the sampling events are submitted to NJDEP within 90 days of
sampling and are also presented in the corresponding semi-annual NJPDES-DGW
report.

In accordance with the PFOA Monitoring Program, all 36 wells were sampled for PFAS
as listed in Table 4, Part 9 during the current reporting period.

5.4.1 Quality Assurance
The electronic data submitted for this program were reviewed via the ElM DVM.
Analytical results for the current reporting period are provided in Table 8A and shown in
Figure 14. Other PFAS data are reported in Table 8B. Results for the equipment blank
and trip blanks can be found in Table 12. Evaluation of laboratory control samples
confirmed proper laboratory system performance and that the matrix effects were
relatively minor and did not adversely affect the usability of the results. A more detailed
discussion can be found in the QAR (see Appendix D).

5.4.2 Analyses and Discussion
With the exception of C11-M01 E and AA25-M01 C, PFAS were detected in all 36 wells of
the PFOA monitoring program. The highest PFAS detected was Perfluorohexanoic Acid
(PFHXA) [800 micrograms per liter (\Jg/L)] at G09-M01A. G09-M01A is a shallow well
located near a former sump that previously received process wastewater. In addition to
PFHXA, G09-M01A also has the highest detections of other PFAS such as
perfluorononanoic acid (PFNA) at 180 \Jg/L and perfluorodecanoic acid (PFDA) at 150
\Jg/L. In general, PFAS were detected at their highest concentrations in the shallow wells
and concentrations decreased with depth.

Statistical analyses conducted on 283 unique groundwater parameters and monitoring
well data sets for the PFOA monitoring program are presented in Appendix E. The data
sets collected in this monitoring period were merged with historical data to initiate the
statistical analysis process as described in Appendix E. Based on those analyses, two
PFAS at well C11-M03B have a decreasing concentration trend and six PFAS had an
increasing trend at four wells as shown in the following table.

Current IResult Trend Test
Well Analyte Type Analyte Units (July 2017) Results

C11-M03B (8) PFCs PERFLUOROBUTANE SULFONIC ACID IJg/L 0.027 Downward
C11-M03B (8) PFCs PERFLUOROPENTANOIC ACID IJg/L 0.38 Downward
D06-M01B (8) PFCs PERFLUORODODECANOIC ACID 1J9/L 0.036 Upward
L09-M01B (8) PFCs PERFLUORONONANOIC ACID 1J9/L 0.32 Upward
N08-M01C (8) PFCs PERFLUOROHEPTANOIC ACID 1J9/L 2.5 Upward
N08-M01C (8) PFCs PERFLUOROHEXANOIC ACID IJg/L 2.9 Upward
N08-M01D (8) PFCs PERFLUOROHEXANOIC ACID 1J9/L 1.7 Upward
P06-M01E (8) PFCs PERFLUOROBUTANOIC ACID IJg/L 0.12 Upward
P06-M01E (8) PFCs PERFLUOROPENTANOIC ACID 1J9/L 0.23 Upward
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Only two PFAS, PFOA and PFNA, have groundwater standards for comparisons. Of
these two, only PFNA has a NJGWIIA standard. PFNA exceeded NJGWIIA at each well
location except for the four wells constructed in the E (deepest) aquifer.

5.4.3 Conclusions and Findings
As requested by NJDEP in letters dated March 13 and April 25, 2017, starting in the
second semester 2017, groundwater analysis for the PFOA Monitoring Program were
performed using the new EPA method 537 Modified. This method includes PFTrA and
PFTeDA as well as the other PFAS currently monitored in the program. In addition, two
wells near the 8 Landfill, Q12-M01 8 and R12-M01A(8), were sampled for PFAS during
the July 2017 NJPDES-DGW sampling event. The results and findings are provided in
Tables SA and S8.

PFAS is detected in on-site groundwater, and PFNA has been detected at
concentrations exceeding NJGWIIA, In general, PFAS concentrations were highest near
process buildings in which they were used and decrease with depth and distance. The
presence and extent of these compounds are further discussed in the Conceptual Site
Model (CSM) for Poly- and Perfluoroalkyl Substances (AECOM, July 2017).

5.5 Secure C Landfill Corrective Action Groundwater Monitoring
Program
The corrective action monitoring program for Area 1 of the Secure C Landfill monitors
groundwater quality in the following five wells in compliance with NJPDES-DGW Permit
No. NJOOS3429:

• P21-M018

• P21-M048

• Q20-R018 (recovery well)

• Q21-M018

• P21-RO18 (recovery well)

• S24-M018*

• T22-M018*

* 8ackground wells

All five wells and the background wells are monitored semi-annually for Secure C
Landfill Corrective Action (CLF-CA) target analytes (see Table 4, Part 3). The purpose of
this sampling is to monitor groundwater quality to ensure that the groundwater collection
system in place is protective of human health and the environment and that conditions
have not changed that may reduce the effectiveness of this remediation system.

5.5.1 Quality Assurance
The electronic data submitted for this program were reviewed via the ElM DVM.
Analytical results for the current reporting period are provided in Table 9; background
wells S24-M01 8 and T22-M01 8 are shown in Table 11. Results for the equipment blank
and trip blanks can be found in Table 12. Evaluation of laboratory control samples
confirmed that proper laboratory system performance was achieved. A more detailed
discussion can be found in the OAR (see Appendix D).
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5.5.2 Statistical Analyses and Analyte Discussion
Statistical analyses were conducted on 61 groundwater parameters analyzed in samples
collected from each of the five monitoring wells in the CLF-CA program. Statistical
analyses are not required in background wells, S24-M01 Band T22-M01 B. The results
are presented in Appendix E.

To initiate the statistical analyses, data sets from the current monitoring period were
merged with historical data. Of the 61 groundwater parameters analyzed, statistically
significant results were identified in 28 monitoring well data sets. Of the 26 significant
results, six statistically increasing trends were identified, and ten decreasing trends were
identified. Analytical results for organics were summed for the five CLF-CA monitoring
wells (see Table 9) and the two background wells (see Table 11). Total organic
concentrations for each CLF-CA well are plotted on a concentration scaled symbol map
(see Figure 9).

In summary, the groundwater statistics showed that there are increasing and decreasing
trends within the data sets. However, all the wells with increasing statistical trends are
within the capture zone of the recovery wells.

5.5.3 Conclusions and Findings
The Corrective Action system for the Secure C Landfill, which is comprised of recovery
wells P21-R01 Band Q20-R01 B, was designed to control groundwater flow from Area 1
of the Secure C Landfill. The current and previous groundwater investigations have
continued to confirm the effectiveness of this system in achieving this remedial goal.
During the current reporting period, the system had an average recovery rate of 12.21
gpm. As previously discussed, see Section 2.3.2 and Figure SA, this system continues to
effectively control groundwater at the Secure C Landfill, and all statistically significant
increasing trends are within the extent of hydraulic containment.

5.6 Secure C Landfill Detection Monitoring Program
The detection monitoring program for the Secure C Landfill monitors the following four
wells near Areas 2, 3, 4, SA, 5B, and 7 of the Secure C Landfill and two background
wells in compliance with NJPDES-DGW Permit No. NJ0105872:

• R19-M01B

• R19-M02B

• S19-M01B

• S19-M02B

• S24-M01 B*

• T22-M01 B*

* Background wells

The four wells and two background wells (S24-M01 Band T22-M01 B) are monitored
semi-annually for Secure C Landfill Detection Monitoring (CLF-DM) target analytes (see
Table 4, Part 7). This list of target analytes is based on leachate characterization data
from Areas 2, 3, 4, SA, and 5B of the Secure C Landfill. The purpose of this detection
monitoring program is to continue to demonstrate that the landfill leachate collection
system is operating effectively.
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5.6.1 Quality Assurance
The electronic data submitted for this program were reviewed via the ElM DVM. Data
results for the current reporting period are provided in Table 10; background wells
S24-M01 Band T22-M01 B are shown in Table 11. Results for the equipment blank and
trip blanks can be found in Table 12. Evaluation of laboratory control samples confirmed
proper laboratory system performance and that the matrix effects were relatively minor
and did not adversely affect the usability of the results. A more detailed discussion can
be found in the QAR (see Appendix D).

5.6.2 Statistical Analyses and Analyte Discussion
To perform the statistical analyses, the groundwater parameters analyzed in the four
ClF-DM wells were merged with historical data as described in Appendix E. Statistical
analyses are not required in background wells, S24-M01 Band T22-M01 B. Thirty-three
parameter data sets were statistically tested. Statistically significant results were
identified in three data sets. Of these three, two parameters exhibited statistically
significant upward trends (sodium and TOC), and one parameter exhibited a decreasing
trend (dissolved oxygen).

5.6.3 Conclusions and Findings
In summary, the groundwater statistics indicate that the majority of trends are either
stable or decreasing. All the wells with increasing statistical trends are within the capture
zone of the recovery wells. These findings in conjunction with the groundwater elevation
data presented in Figure 5A indicate that leachate detection system is effectively
monitoring groundwater quality for the potential release of constituents from the landfill
and those that are detected are within the hydraulic containment of the recovery wells.

5.7 Leachate Collection System Monitoring Program
The purpose of the lCS Monitoring Program is to characterize the landfill leachate to
provide a list of primary constituents specific to the Secure C landfill Areas 2, 3, 4, 5A,
5B, and 7. This list of primary constituents will be used to refine the ClF-DM target
analyte list (see Section 5.6). The leachate generated by the landfill is sampled at the
following ports in the lCS:

• Sample Port 274 (Areas 2 and 3)

• Sample Port 276 (Area 4)

• Sample Port 5A (Area 5A)

• Sample Port 5B (Area 5B)

• Sample Port 7 (Area 7)

Sample ports 274,276, Sump 5A, Sump 5B, and Sump 7 are sampled biennially for
indicator parameters, VOCs, SVOCs, and inorganics (see Table 4, Parts 7 and 8).
Sampling the leachate confirms or updates the list of primary constituents (see Table 4,
Part 8). Sampling was not conducted during this semester, and the next sampling event
for Areas 2, 3, 4, 5A, 5B, and 7 will be in January 2019.
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6.0 Ongoing Remedial Action Development Activities
The purpose of this section is to provide a status update of ongoing remedial action
development activities.

6.1 Well Status Update
As per response to NJPDES-DGW comments, four new monitoring wells were installed
to address data gaps identified by NJDEP. Two shallow B aquifer wells (AA2S-M02B
and Z28-M02B) were installed along the northeastern property boundary. The wells were
sampled, and the results of the groundwater sampling are reported in Table 14.
Groundwater elevations from these wells were incorporated into the B aquifer data set
(see Figure S). In addition, to address data gaps with respect to evaluating the
effectiveness of the Corrective Action wells to control groundwater west of the Secure C
Landfill, two shallow, B aquifer(P22-M01 Band 021-M01 B) wells were installed along the
western side of C Landfill. Results from sampling can be found in Table 14, and
groundwater elevations can be seen on Figures S and SA. The monitoring well
certification forms and well logs are located in Appendix F.

Results from the one round of groundwater sampling at AA2S-M02B and Z28-M02B
indicate that five metals (aluminum, beryllium, iron, lead, and manganese) slightly
exceed NJGWIIA, which is not uncommon for shallow groundwater samples in reducing
environments, such as wetlands in which these wells are located. Tetrachloroethene
(PCE) was detected at the NJGWIIA standard of 1 I-/g/L. This is unusual in that this area
is subject to groundwater flowing onto site and has no history of industrial usage.

Results from the one round of groundwater sampling at 021-M01 Band P21-M01 B
indicate that six metals (aluminum, arsenic, beryllium, iron, lead, and manganese)
slightly exceed NJGWIIA. Samples from these wells also exceed standards for chloride
and sodium. Based on the groundwater elevation data, there is an inward gradient in the
shallow B aquifer from the Delaware River towards the Corrective Action wells.
Therefore, these elevated detections of metals and inorganics are likely due
groundwater being recharged by high total dissolved solids surface water.

These four wells will be sampled during the next perimeter monitoring sampling
program, and the results of which and will be used as a basis for recommendations for
additional monitoring as may be warranted.

6.2 Perimeter Remedial Action
The perimeter investigation identified and characterized three groundwater plumes in the
B aquifer that migrate from the perimeter areas of AOCs 1, 2, and 3 to the Delaware
River as a result of the incomplete B aquifer capture by the IWS as documented in the
Perimeter Investigation Report (URS, August 2010). For these areas, a remedial
alternatives evaluation was conducted, and a steel SPB to control groundwater from
discharging to surface water was selected as an appropriate remedy.

Preliminary design and field investigation activities for the extension of the Salem Canal
SPB westward and then northward along the Delaware River to the northern end of
AOC 1 were completed in 2014. The installation of the AOCs 2 and 3 sections of the
SPB were completed in 201S. Installation of the final AOC 1 section of the SPB was
completed in December 2017. Based on water-level data, the SPB is effectively
controlling groundwater discharge. Additional investigation based on tidal studies are
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ongoing to collect the data necessary to more thoroughly evaluate the performance of
the SPB. These results will be presented in upcoming DGW reports.

6.3 Interior Investigation Activities/Comprehensive RFI Report
The Comprehensive RCRA Facility Investigation Report (URS, October 2014) was
submitted to EPA and NJDEP in October 2014. The report summarized the nature and
extent of constituents released from regulated units, SWMUs, and other source areas at
the facility, supported the development of a Corrective Measures Study (CMS),
supported recommendations of No Further Action (NFA) or CMS for SWMUs and AOCs,
and completed the requirements of the RFI phase for the site.

Following the RFI phase, corrective measures will be evaluated as the next phase under
the RCRA program. The RFI is currently pending EPA comments.

6.4 Salem Canal Remedial Action

6.4.1 Groundwater

An SPB was installed in December 2008 along the northern bank of the canal as an
Interim Remedial Action (IRA) to prevent the migration of impacted groundwater into and
underneath the canal. The effectiveness of the SPB was evaluated with water-level data
collected over a three-year period after installation. Analyses indicated that the SPB is
achieving its design purpose to redirect groundwater flow and prevent impacted
groundwater migration to the canal surface water and sediment and downgradient
groundwater. The detailed analyses and conclusions are summarized in the Salem
Canal Groundwater Remedial Action Progress and Sediment Investigation Status Report
(URS, 2013).

Based on agency review comments and follow-on discussion in late 2014, additional
groundwater monitoring to support evaluation of the SPB was proposed in the
Supplemental Groundwater Monitoring Work Plan for Salem Canal Sheet-Pile Barrier
(submitted on December 19, 2014). The work plan was approved by the EPA on July 10,
2015, and the work began in September 2015. As part of this investigation, seven new
monitoring wells (F05-M03B, F05-M04B, F05-M05B, G05-M08B, H05-M03B, H05-M04B,
and 105-M03B) were installed to better characterize groundwater flow and quality in the
vicinity of the SPB. Six wells were installed as pairs (either with a new well or with an
existing well) to monitor the B aquifer at upgradient and downgradient locations across
the SPB. The seventh well, F05-M03B, was installed southwest of Salem Canal to
document groundwater quality near the southwestern edge of the Chambers Works
perimeter. Groundwater elevations and groundwater samples are collected on a semi-
annual basis from these wells and other wells in the area to provide the data necessary
to demonstrate the effectiveness of the SPB at controlling groundwater. Results of these
semi-annual investigations are reported in the corresponding semi-annual
NJPDES-DGW report. A summary report that includes a synthesis of data will be
created following the last (eighth) sampling event as documented in the Supplemental
Groundwater Monitoring Work Plan for Salem Canal Sheet Pile Barrier (AECOM, 2014).

A synoptic round of water levels was collected on October 5, 2017 from 43 wells. The
purpose of these data is to provide a snapshot picture of groundwater elevation in the
area of the SPB. In addition, to better understand changes to water quality over time, 16
monitoring wells were sampled in the January 2018. The results of these semi-annual
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investigations are provided in the semi-annual update report for the supplemental
groundwater investigation (see Appendix G).

6.4.2 Sediment and Surface Water

EPA and NJDEP requested additional bulk sediment sampling to further evaluate the
natural recovery of Salem Canal sediment quality (EPA letter dated October 2,2014). In
addition, the EPA and NJDEP requested an expanded investigation of Salem Canal to
evaluate potential impacts to sediment and surface-water quality associated with site-
related pathways, including historical or current outfalls, along the entire length of the
Salem Canal adjacent to Chambers Works.

This canal-wide sediment and surface-water characterization investigation was
conducted in 2016 in accordance with the Salem Canal Characterization Sampling Plan
(Canal-Wide SAP; AECOM, 2016a).

The results of these investigations have been completed and are summarized in the
2017 Salem Canal Investigation Summary Report (AECOM, 2017), which was submitted
to NJDEP and EPA on February 21,2017.

6.5 EAquifer Control Well J05-W01E
There are eight monitoring wells in the E Aquifer that are sampled as part of the
NJPDES-DGW program: G04-M01 E, G04-M02E, G04-M03E, G04-M04E, J04-M02E,
J04-M03E, J04-M04E, and J04-M05E. These wells were sampled in the first semester of
2017.

Groundwater samples from the J04-M02E well have had detections of VOCs; however,
concentrations of site constituents do not exceed NJGWIIA. Groundwater gradients are
inward toward pumping well J05-W01 E, so groundwater in the E aquifer beneath the
Chambers Works manufacturing area is controlled.

The hydraulic control of J05-W01 E will be further evaluated as part of the next
semester's investigation as well as an IWS optimization study to be conducted after
completion of the SPB along the western perimeter.

6.6 T29 Area
The T29 area is a groundwater evaluation at a former laboratory waste disposal pit in
Carneys Point. This area had been previously investigated and had shown no risk to
ecological receptors in Bouttown Creek. Monitoring well T29-M02B was installed on
February 12, 2015, developed, and subsequently sampled on March 26, 2015. Due to
elevated levels of constituents in the groundwater, a second round of confirmatory
sampling was performed in September 2015. Results show that although concentrations
decreased from the first to second round of sampling, constituents are still in
exceedance of NJGWIIA.

T29-M02B was sampled for polychlorinated biphenyls (PCBs), volatile organic
compounds (VOCs) , and semi-volatile organic compounds (SVOCs) in January 2018. In
addition, one round of sampling for these same parameters was completed at surface-
water stations within Bouttown Creek and Henby Creek. The purpose of this sampling is
to satisfy a request from the Delaware River Basin Commission (DRBC) for additional
information regarding PCBs that were previously detected at well T29-M02B. Results
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from these sampling events were submitted to the DRBC March 19, 2018 in the PCB
Pollutant Minimization Plan Report. All recent results are included in Table 13.

6.7 Passive Aerobic Siostimulation (PAS) Pilot
Increasing the oxygen levels in the transition zones of impacted aquifers can stimulate
local biological populations to more actively biodegrade constituents of concern.
However, traditional oxygen delivery systems such as sparging or adding amendments
can be costly, of limited effective duration, and can lead to a buildup of unwanted
constituents in the vapor phase of the vadose zone. The Waterloo Emitter?", adds
oxygen to water within a well bore by diffusive transfer across a membrane and then
relies on natural or induced groundwater flow to carry the mass into the aquifer. A
controlled experiment was undertaken to test the ability of the Waterloo EmitterTM to
raise oxygen levels within an impacted aquifer at the DuPont Chambers Works site in
Deepwater, NJ. A designated emitter well (L07-M02B) and nested observation wells
were constructed within the former Monastral Dyes areas of the site (see Figure 2).
DNAPL was encountered was encountered during the construction of L07-M02B. This
DNAPL was predominantly 1,2,4-trichlorobenzene, 1,2-dichlorobenzene, and
chlorobenzene (50%,26%, and 12% by weight, respectively) with lesser amounts of
other VOC and SVOC components (see table below). A bromide tracer test was
conducted to test the interconnectivity of the emitter and observations wells. Based on
the observed arrival of bromide at observation well PAB-2-1, a positive hydraulic
connection was determined to be present between these two wells only, and these well
were sampled as part of this pilot test.

Analyte Units Parameter Location 10 L07·M028
Group

Date Sampled 06/18/2013
1,2-Dichlorobenzene MG/KG VOG 23,000 J
1,3-Dichlorobenzene MG/KG VOG 150 J
1,4-Dichlorobenzene MG/KG VOC 790 J

Ghlorobenzene MG/KG VOG 11,000
Tetrachloroethene MG/KG VOG 500

1,2,4-Trichlorobenzene MG/KG SVOG 44,000 J
Diphenyl Ether MG/KG SVOG 640 J
Nitrobenzene MG/KG SVOG 5,500 J

Note: The indicated constituents comprise 99.5% of the DNAPL by weight.

The emitter was placed in the well and oxygen flow was initiated in March 2014 and
based on dissolved oxygen measurements collected between March and April of 2014,
was found to have increased oxygen levels within L07-M02B. Groundwater samples for
VOCs and SVOCs were intermittently collected from the emitter wells and well PAB-2-1.
Based on a review of these data in December 2014, there were no clear indications that
site constituents were attenuating. Suggested complications were that DNAPL was
acting as a constant source of mass to the system, not enough oxygen was being
emitted, or that no microbes were present. The system was allowed to run and
eventually, the emitter was removed from the well in October of 2016 and oxygen was
bubbled through the L07-M02B water column using a porous fish-tank stone at a rate of
0.3 liters per minute. Additional groundwater samples were collected from L07-M02B
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and PAB-2-1 in October and December 2016 and October 2017. These data are
combined with the data previously collected and are shown on Figure 15 and Table 15.
Based on these data, it is apparent that the concentrations of the summed organic
constituent concentrations have decreased since the wells were installed in November of
2013. In addition, the relative percentages of 1,2-dichlorobenzene has decreased
whereas chlorobenzene has increased in both L07-M02B and PAB-2-1. However, the
data are insufficient to illustrate a definitive cause for the observed trends. It is possible
that the increased oxygen content was stimulating native microbial populations. It is also
possible that these concentration trends reflect the natural stabilization of the DNAPL
area once perturbed by the construction of monitoring wells, that the bubbling oxygen is
enhancing the transfer of VOCs from the liquid to the vapor phase or that some other
processes are active. So whereas the data trends are consistent with expected results of
increasing the oxygen levels, other contributing mechanisms can also be ongoing. The
oxygen was expended and the test ended in October 2017.
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7.0 Recommendations
Based on the findings of this semester and as per requests provided by EPA and
NJDEP in letters dated March 13 and April 25, 2017, the following additions and
changes are recommended for the NJPDES-DGW program starting 1H18:

• Wells Q12-M01B and R12-M01A(B) were sampled for PFAS during the July
2017 NJPDES-DGW sampling event. Results show detections similar to the
surrounding area, and no further sampling is recommended at this time.

• Two shallow B aquifer wells (AA25-M02B and Z28-M02B) were installed and
sampled to monitor groundwater along the northeastern property boundary.
Results show elevated detections of five metals that slightly exceed NJGWIIA
standards. PCE was detected at the NJGWIIA standard. These wells will be
resampled during the July 2018 perimeter monitoring program. The results of
these two rounds of sampling will be used as a basis for recommendations for
additional monitoring, if needed.

• Two shallow B aquifer wells (P22-M01 Band 021-M01 B) were installed and
sampled to monitor groundwater quality and the effectiveness of the Corrective
Action wells in the area between the Delaware River and the western side of the
Secure C Landfill. Six metals that slightly exceed NJGWIIA standards were
detected. Based on high chloride and sodium detections, groundwater from these
wells are believed to show the influence of high total dissolved solids surface
water recharging the shallow aquifer. These wells will be resampled during the
next PMP. The results of these two rounds of sampling will be used as a basis for
recommendations for additional monitoring, if needed.

• Although not a program under the NJPDES-DGW program, two rounds of
sampling for PCBs, VOCs, and SVOCs were undertaken at well T29-M02B. In
addition, one round of sampling for these same parameters was also undertaken
at surface-water stations within Bouttown Creek and Henby Creek. The purpose
of this sampling is to satisfy a request from the DRBC for additional information
regarding PCBs that were previously detected at well T29-M02B. The results
were submitted to the DRBC on March 19, 2018 in the PCB Pollutant
Minimization Plan Report. Chemours is awaiting DRBC recommendations for
further action.

• One shallow B Aquifer well will be installed the spring of 2018 and will be
sampled to monitor groundwater quality upgradient of the 10-foot gap in the SPB
next to Munson Dam near the Salem Canal SPB to ensure that there is not a
significant B aquifer discharge through the gap. Results will be reported in the
First Semester 2018 NJPDES-DGW report.

• To investigate changes to off-site groundwater quality, 19 off-site monitoring
wells will be resampled for PFAS, and the results will be reported in the First
Semester 2018 NJPDES-DGW report.
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AECOM Table 1
Groundwater Recovery Program - Monthly and Instantaneous Flow Rates

Second Semester 2017
Chambers Works Complex
Deepwater, New Jersey

Interceptor Well System E Aquifer C- Landfill Corrective Action
Pumping Well Wells (CLCAW)WelllD Q13-R01C Q13-R01D R09-R02C M14-R02CD G08-R01C G08-R01D K06-R02CD J05-W01E Q20-M02B P21-R01B

Total Total Total TotalMonth (IWS) (E Aquifer) (CLCAW) Gallons

July 0.00 0.00 4.66 10.78 2.83 4.47 11.14 33.89 10.53 0.02 0.59 0.60 45.01August 0.00 0.00 10.31 5.48 1.75 4.19 10.90 32.63 10.34 0.17 0.50 0.67 43.63September 0.00 0.00 5.02 14.39 1.91 3.13 6.82 31.27 10.66 0.17 0.16 0.33 42.26October 0.00 0.00 0.00 18.13 2.39 3.42 9.37 33.31 11.07 0.07 0.56 0.63 45.00November 0.00 0.00 5.62 9.81 2.61 3.31 11.26 32.61 10.78 0.00 0.15 0.15 43.55December 0.00 0.00 1.16 15.03 2.03 2.71 11.16 32.10 11.11 0.00 0.27 0.27 43.49

Well Totals 0.00 0.00 26.77 73.62 13.52 21.23 60.66 0.4171 2.2371

Program Totals 195.80 64.49 2.65 262.95

Monthly Flow (volumes reported in millions of gallons)

WelllD

Interceptor Well System E Aquifer
Pumping Well

Q13-R01C Q13-R01D R09-R02C M14-R02CD G08-R01C G08-R01D K06-R02CD J05-W01E

Instantaneous Flow Measurements (volumes reported in gallons per minute)

Oct 5 o o o 410 45 90 275 210 o

C- Landfill Corrective Action
Wells (CLCAW)

Q20-M02B P21-R01B

Month

14

Table 01 - 2H17 Flows.xlsx Page 1 of 1 4/10/2018



AECOM Table 2A
Secure C Landfill Leachate Collection System

and Leak Detector System Flow Data
Second Semester 2017

Chambers Works Complex
Deepwater, New Jersey

Leachate Leachate Leachate Leachate Leachate
Collection Collection Collection Collection Collection Leak Leak Leak Leak Leak Leak
Sump2 Sump3 Sump 5A Sump 58 Sump7 Detection Detection Detection Detection Detection Detection I

Month (Areas 2 & 3) (Area 4) (Area 5A) (Area 58) (Area7) Area 2 Area 3 Area 4 Area 5A Area 58 Area 7
July 65,671 353,587 19,620 53,734 72,091 54 21 458 12,319 61 0

August 60,839 520,793 218,710 57,770 74,091 23 95 206 30,441 61 0
September 54,152 25,766 251,680 468,276 135,810 30 0 7 207 2,196 0
October 53,727 324,513 258,870 10,224 71,734 76 62 487 168 2,318 147

November 49,188 23,038 164,140 29,543 50,626 108 62 215 308 671 0
December 155,672 30,417 236,260 326,094 49,688 30 14 1,135 753 2,562 0
Totals 439,249 1,278,114 1,149,280 945,641 454,040 321 254 2,508 44,196 7,869 147

Monthly Flow Volume (gallons)

Notes:
Not all counters are working properly.
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AECOM Table 28
Secure C Landfill Leak Detector System

Action Leak Rate (ALR) Totals
Second Semester 2017

Chambers Works Complex
Deepwater, New Jersey

- -
Area 2 Subcells Area 3 Subcells Area 4 Subcells Area 5 Subcells Area 7

Week
2-1 2-2 3-1 3-2 4-1 4-2 4-3 4-4 5A 58 7 Rain (in)

Ending
7/1/2017 7 3 0 2 0 0 0 302 196 0 0 0.13
7/8/2017 1 0 0 0 0 0 0 0 373 0 0 2.06
7/15/2017 0 0 0 0 1 0 0 0 289 0 0 1.00
7/22/2017 0 0 0 0 0 0 7 6 21 0 0 0.00
7/29/2017 0 0 0 0 0 1 7 12 -33,743 3 0 4.03
8/5/2017 -2 -1 0 -1 0 -1 -10 -18 320 0 0 1.40
8/12/2017 0 0 0 0 0 0 3 3 422 0 0 0.64
8/19/2017 0 0 0 5 0 1 0 0 578 0 0 0.70
8/26/2017 0 0 0 0 0 0 -7 -3 409 0 0 0.55
9/212017 0 -1 0 -5 -1 -1 0 0 -507 45 0 0.90
9/9/2017 0 0 0 0 0 0 0 0 -350 0 0 1.16
9/16/2017 0 0 0 0 0 0 0 0 -14 77 0 0.50
9/23/2017 0 0 0 0 0 0 0 0 -190 0 0 0.50
9/30/2017 0 0 0 0 0 1 0 0 -1,237 7 0 0.00
10/7/2017 0 -1 0 0 0 -1 0 0 -1,240 73 0 0.00
10/14/2017 1 2 1 0 0 0 0 0 -1,109 0 0 1.33
10/21/2017 0 0 0 2 15 2 3 9 -118 21 0 0.13
10/28/2017 0 0 0 0 0 0 3 3 -38 31 0 0.16
11/4/2017 -1 -3 -1 -2 -15 -2 0 -12 -10 10 7 2.02
11/11/2017 3 2 1 3 0 2 14 0 -11 0 0 0.73
11/18/2017 0 0 0 0 0 1 0 0 2 21 0 0.25
11/25/2017 0 0 0 0 0 0 0 0 -3 0 0 0.75
12/2/2017 -3 -3 -1 -3 0 -2 0 0 -8 17 0 0.02
12/9/2017 0 0 0 0 1 1 0 0 -18 108 0 0.3012/16/2017 0 0 0 0 0 0 -17 6 -11 7 0 0.80
12/23/2017 0 0 0 0 0 1 69 6 -13 14 0 0.20
12/30/2017 0 0 0 0 0 0 0 0 -48 14 0 0.39

Leak Detection Flow Rate (gallons per acre per day)

Notes: *LD-5A had instrumentationlequipment problems.

Table 02 - 2H17 Leachate.xls Page 1 of 1 4/25/2018



AECOM Table 3
Summary of DNAPL Recovery Volume

Second Semester 2017
Chambers Works Complex
Deepwater, New Jersey

Start Date System for 2H17 Semester Total Volume
WelllD Amount Removedfor Removal Removal Removed Notes

(gallons) (gallons)

L13-M01B 03/2001 Pump 0 3393 Checked with bailer monthly, System off
due to no DNAPL accumulation

G05-M03B 07/2003 Pump 40 1645.67

G05-M02B 2010 Bailer 0 51.8 Was pumped from 2010-2013 but no
longer productive.

J12-M01B 2002 Bailer 0 40.1 Checked for DNAPL monthly, but no
DNAPL was recovered for 2H17

J12-M02B 01/2004 Bailer 0.040 2.091

G06-M03B 2005 Bailer 0.291 11.852

G06-M04B 2005 Bailer 0.396 5.7

112-M02B 2001 Bailer 0 7.68 Checked for DNAPL monthly, but no
DNAPL was recovered for 2H17

M12-M02B 2004 Bailer 0 0.06 Checked for DNAPL monthly, but no
DNAPL was recovered for 2H17

D15-M01C 2009 Bailer 0 0.253 Checked for DNAPL monthly, but no
DNAPL was recovered for 2H17

H11-R01CD 2010 Bailer 0.330 5.988

K11-M01B -- Bailer 0 0 Checked for DNAPL monthly, but no
DNAPL was recovered for 2H 17

L12-M03B -- Bailer 0 0 Checked for DNAPL monthly, but no
DNAPL was recovered for 2H 17

L13-M02B -- Bailer 0 0 Checked for DNAPL monthly, but no
DNAPL was recovered for 2H17

J10-M02B -- Bailer 0 0 Checked for DNAPL monthly, but no
DNAPL was recovered for 2H17

M12-M04B -- Bailer 0 0 Checked for DNAPL monthly, but no
DNAPL was recovered for 2H17

G06-M02B -- Bailer 0 0 Checked for DNAPL monthly, but no
DNAPL was recovered for 2H17

D15-P08B 2014 Bailer 15 127

F09-M03B 2014 ISCOPump 75 202.5

F10-P01B 2015 ISCOPump 15.6 118.3

Table 03 - 2H17 DNAPL totals.xlsx Page 1 of 1 4/10/2018



AECOM Table 4
Chambers Works Groundwater Monitoring Schedule

Part 1: Corrective Action Monitoring Program - Basins Post Closure
Second Semester 2017

Chambers Works Complex
Deepwater, New Jersey

Sampling Event: Jul2017 Jan 2018 Jul2018 Jan 2019 Jul2019 Jan 2020 Jul2020 Jan 2021 Jul2021 Jan 2022 Jul2022 Jan 2023Sampling Parameters: IND1 Basin IND1 Basin IND1 Basin IND1 Basin IND1 Basin IND1 Basin IND1 Basin IND1 Basin IND1 Basin IND1 Basin IND1 Basin IND1 BasinClosure and G16-M02B SA -- SA -- SA I TRiE SA -- SA I -- SA -- SA --
SA I -- SA I TRiE SA -- SA I -- SA --Post Closure H13-M02B SA -- SA -- SA TRiE SA -- SA -- SA -- SA -- SA -- SA TRiE SA -- SA -- SA --for the A, B, H14-M01B SA -- SA -- SA TRiE SA -- SA -- SA -- SA -- SA -- SA TRiE SA -- SA -- SA --& C Basins (7) H16-P01 B SA -- SA -- SA TRiE SA -- SA -- SA -- SA -- SA -- SA TRiE SA -- SA -- SA --K13-M02B SA -- SA -- SA TRiE SA -- SA -- SA -- SA -- SA -- SA TRiE SA -- SA -- SA --J16-M01 B SA -- SA -- SA TRiE SA -- SA I -- SA -- SA -- SA -- SA 1TRiE SA -- SA -- SA I --L14-M01B SA I -- SA I -- SA I TRiE SA I -- SA -- SA I -- SAl -- SA -- SA TRiE SA -- SA , -- SA --

Notes:
Frequency
SA = Semiannually
Ann = Annually
TRiE = Triennially (every three years)
-- not required

Analyte Lists (attached)
IND1 = indicator parameters (as defined in Table 4, Part 2)
Basin = Basin Closure Monitoring Program Analyte List (as defined in Table 4, Part 2)

Table 04 - 2H17 Schedule.xlsx 1Basins Page 1 of9 4/26/2018



AECOM Table 4
Chambers Works Groundwater Monitoring Schedule

Part 2: Corrective Action Monitoring Programs - Basin Post-Closure Analytes
Second Semester 2017

Chambers Works Complex
Deepwater, New Jersey

Basin Closure Monitoring Program Analyte List
Priority Pollutant Volatile Organics Priority Pollutant Semivolatile Organics Additional Parameters
Benzene Base Neutral Extractable Di-n-octyl phthalate Aniline
Bromodichloromethane Acenaphthylene Fluoranthene 4-Chloroaniline
Bromoform Acen~hthene Fluorene o-Toluidine
Bromomethane Anthracene Hexachlorobenzene Trichlorofluoromethane
Carbon tetrachloride Benzidine Hexachlorobutadiene Xylene
Chlorobenzene Benzo(aJ_anthracene Hexachlorocyclo~entadiene Dissolved lead
Chloroethane BenzQ(bl fluoranthene Hexachloroethane
Chloroform Benzo(k) fluoranthene Indeno(1,2,3-c,d)pyrene
Chloromethane BenzelliJ_hi)perylene Isophorone
Dibromochloromethane Benzo(a) pyrene Naphthalene
1,1-Dichloroethane bis(2-Chloroethoxy) methane Nitrobenzene Priority Pollutant Total Metals:
1,2-Dichloroethane bi~2-Chloroethyl) ether Nitrosodimethylamine Aluminum
1,1-Dichloroethene bis(2-Chloroisqpropyl) ether N-Nitroso-dipherl}'l amine Arsenic
trans-1,2-Dichloroethene bi~2-Ethylhexyl) phthalate N-Nitroso-di-n-pr~amine Beryllium
1,2-Dichloropropane 4-Bromophenyl phenyl ether Phenanthrene Cadmium
cis-1,3-DichlorOQrol!ene Bu!YI benzyl phthalate Pvrene Iron
trans-1 ,3-Dichloro~~ene 2-Chloronaphthalene 1,2,4-Trichlorobenzene Lead
1,4-Dioxane 4-Chlorophenyl phenyl ether Acid Extractable(1) Nickel
Ettlylbenzene Chrysene 4-chloro-3-mettlyJphenol Sodium
Methylene chloride Di-n-bu!YIphthalate 2-Chlorophenol
1,1,2,2-Tetrachloroethane Dibenzo (a,h) anthracene 2,4-Dichlorophenol
Tetrachloroethene 1,2-Dichlorobenzene 2,4-Dimet~henol
Toluene 1,3-Dichlorobenzene 4,6-Dinitro-2-methylphenol
1,1,1- Trichloroethane 1,4-Dichlorobenzene 2,4-Dinitrophenol
1,1,2-Trichloroethane 3,3-Dichlorobenzidine 2-Nitrophenol
Trichloroethylene Dietl:!Y.ljlhthalate 4-Nitrophenol
1,1,2-Trichlorotrifluoroethane Dimethyl phthalate Phenol
Vinyl chloride 1,2-DiQhenylhydrazine Pentachlor~henol

2,4-Dinitrotoluene 2,4,6-Trichlorophenol
2,6-Dinitrotoluene

IND1 Analyte List
Indicator Parameters Field Parameters
TOC Tem~erature Dissolved ol<l'&en
TOX Specific conductivity Eh

~H
NOTE (1): Acid extractable semi-volatile organics sampling only required in well K13-M02B

Table 04 - 2H17 Schedule.xlsx / Basins Analytes Page 2 of 9 4/26/2018



AECOM Table 4
Chambers Works Groundwater Monitoring Schedule

Part 3: Corrective Action Monitoring at the Secure C Landfill
Second Semester 2017

Chambers Works Complex
Deepwater, New Jersey

Frequency
Sampling Parameters: (IND1 & CLF-CA)

Monitoring P21-M01B SA
Program for P21-M04B SA
Corrective P21-R01 B SA i

Action at the Q20-M02B SA
Secure C Q21-M01B SA
Landfill S24-M01B* SA

(5 plus 2 background wells) T22-M01B* SA
*Background wells for Corrective Action and Detection Monitoring Programs at the Secure C Landfill
SA=Sem iannually

IND1 Analyte List
Indicator Parameters Field Parameters
TOC Temperature Dissolved oxygen
TaX Specific conductivity Eh

pH
CLF-CA Analyte List

Indicator Parameters Volatiles Semivolatiles Inorganics
pH (field parameter) 1,1,2- Trichlorotrifluoroethane 1,2-dichlorobenzene aluminum (total)
Eh (field parameter) 1A-Dioxane 1,2A-trichlorobenzene ammonia
Specific Conduct (field) benzene 1A-dichlorobenzene arsenic (total)
Temp (field parameter) chlorobenzene 4-chloroaniline chloride
TOC chloroform aniline cyanide (total)
TaX methylene chloride n-nitrosodimethylam ine lead (total)
Total Phenolics toluene naphthalene nitrate as nitrogen
DO (field) trichloroethylene o-toluidine sodium

sulfate

Table 04 - 2H17 Schedule.xlsx / CA Page 3 of 9
4/26/2018



AECOM Table 4
Chambers Works Groundwater Monitoring Schedule

Part 4: Perimeter Monitoring Program
Second Semester 2017

Chambers Works Complex
Deepwater, New Jersey

Sampling Event: Ju12017 Jan 2018 Jul2018 Jan 2019 Jul2019 Jan 2020 Jul2020 Jan 2021
Sampling Parameters: IND1 PMP IND1 PMP IND1 PMP IND1 PMP IND1 PMP IND1 PMP IND1 PMP IND1 PMP

PMPWell ID Perimeter
138Wellsl Section Aquifer

gg~-::g,':. ~~ -: -lit ~I+i -=-- 3 =-- ~ ~.:: i . ~= = i::
~~~-~~~~._ g~~- y-' ~-+ f- #-=-- .~~~t -=- ~~t-- -- --- ~I ~~ ~~r ~~

C11-M03B cww BA -r--s I~. ---1--=--+ -- A ~S-- __----= p::-t __ __ t -- _~~:~~~~~=---~ ~If ~ ~~1 +1-;= ---+---- ~ll-~8~~~+ -- ~~ ~>
~~~~~~~~ gcw~~w- -{ ~A I ~B- --==1==. - --lli~ I -- _ = A B -- c---::: ----
~~~~~~i~-cww ~ A B ffi-+ ~ -- -- ~i ~-~~~ L-- ~J~
K18-P01B - cww - B Al B - - ~ - Ats =-f-:: A H
~~:~:i~. .::g~ -:1- ~~{ ~. ...~l::~r~ ::+:: ~_ ~~--~>
G05-M02B CWS B A B -- i -- ~ -=- -- -- B ~ -- i1;. --___
J05=M02B CWS ~ B A B ~ A -1 -- .--=--+----=- B -- -- A -- -- f---
L04-M01B_ CWS _B __ I ~~ - A --_ ~ -=- A B -- --_A -- 1--=--':---
N04-M01B CWE B 1 A 1 B A +-=- -- -- A +B -- -- A __ __ ~ _
P06-M01B CWE ~ A4 ~_ ~ I~_ A i_~ -- ----= A __ __-+ __
R09-M01B CWE B _ ~.~ -=--t -=- ': + -=- -- 1 A ~ --1-- A 1 -- __ _
U68=M01B CWE B A B -=-~ A -- -- I .r: A B -- 1---=- ~+-_

U12-M01A(B) CWE _ ~ Tis -_ - ~ -- .t-::- ArB' -- -- A -- -=-=r==-
026-.:rvfOfB CPW B A -+---s- -- A A18 --I -- - A -+ -- -- J: --=
R31-M01B epw- -B- A B -- -- A-=- -- -- AJ B -- --- ~-- -=---l--
S32-M01 B CPW B A 1 B -- -- A -- -- i-=- A B -- -- Tr- ____-
C11-M01C -CVVW -- C - A t!= -- -- A -- A ~ s- --r-=- A 1" -- -- ~ -- --

H17-M01B(C)" cww - ~ A B -=----=- A I -- I~ -- _~+s --~--_rc -- -- --
J05-M01B(C) CWS CAB -- -- A -- -- -- A B -- -- A __ __ __

~~:~~~~g~ = g -rrt _ -IE ~~-~¥~L~~~~~-~~~~~-=~~
R09-=M02C CWE e---S. A I B -r- I A I -- --_ -- A t B _ -- -- A -- -- --

U12-M01B(C) CWE CAB I~-- A-r--- -- A B --+-- A-+- __ ::::--1----
C11-M02D C5iVVv -----0- A - B- - A -t- -- -- I -- A ~ B ~ -- A --r __ __ ~ _~-

H17-M01C(D) CWW---D- 4+ B .- A -+ -:::-- -=-r AT B -- -- A + -- --i....::..~
J05-M01 C(D) CWS __ [) A B T ~ -- - -r- -- A 1 B __ ~ __ A -r--:: __ __
N04-riim"1b-'-- CWE D - 7\+g -=-T --_ TI-- -- 1--- =- -- . A .•. ~_ -- t --A t--::=- -=---......--_

~~~~~~~g- ~ -%- -}f-~ ~~-=- f ~ ~~+ ~>--~t ~ ~>T~~- ~-+~>~~t ~>

SAMPUNGFREQUENCY
S = Semi-Annually (two times per year)
A = Annually (one time per year)
B = Biennially (one time every two years)
-- not required

PERIMETERSECTIONS
CWW = Chambers Works Western Perimeter along Delaware River
CWS = Chambers Works Southern Perimeter along Salem Canal
CWE = Chambers Works Eastern Perimeter along Route 130
CPW = Carneys Point Western Perimeter along Delaware River

* C08-M01 Band C09-M01 B are also sampled as part of the Post Closure monitoring for RCRA units (see Table 1, Part 6)

Analyte Lists (attached)
IND1 = indicator parameters (as defined in Table 4, Part 5)
PMP = Perimeter Monitoring Program Analyte List (as defined in Table 4, Part 5).
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AECOM Table 4
Chambers Works Groundwater Monitoring Schedule

Part 5: Perimeter Monitoring Program Analytes
Second Semester 2017

Chambers Works Complex
Deepwater, New Jersey

Chambers Works Perimeter Monitoring Program Analyte List
Priority Pollutant Volatile Organics Priority Pollutant Semivolatile Organics Additional Parameters (2)
Benzene Base Neutral Extractable Di-n-cetyl phthalate Aniline
Bromodichloromethane Acenaphttlylene Fluoranthene 4-Chloroaniline
Bromoform Acenaphthene Fluorene 1-Naphttlylamine
Bromomethane Anthracene Hexachlorobenzene 2-Naphthylamine
Carbon tetrachloride Benzidine Hexachlorobutadiene o-Toluidine
Chlorobenzene Benzo(a~anthracene Hexachlorocyclopentadiene Trichlorofluoromethane
Chloroethane Benz~~ fluoranthene Hexachloroethane Xylene
Chloroform Benzo(kl fluoranthene Indeno(1,2,3-c,d)pyrene Dissolved lead
Chloromethane Benzo(gh!l perylene Isophorone Organic Lead
Dibromochloromethane Benzo(a) pyrene Naphthalene Priority Pollutant Total Metals:
1,1-Dichloroethane bi~2-Chloroethoxy) methane Nitrobenzene Aluminum (~
1,2-Dichloroethane bi~2-Chloroethyl) ether Nitrosodimethylamine Antimony (3)
1,1-Dichloroethene bis(2-Chloroisopropyl) ether N-Nitroso-diphenyl amine Arsenic(3)
trans-1,2-Dichloroethene bis(2-Ethylhexyl) phthalate N-Nitroso-di-n-propylamine Beryllium(3)
1,2-Dichloropropane 4-Bromophenyl phenyl ether Phenanthrene CadmiumJ3J
cis-1,3-Dichloropropene Butyl benzyl phthalate Pyrene Chromium~3)
trans-1,3-Dichloropropene 2-Chloronaphthalene 1,2,4-Trichlorobenzene Iron(3)1,4-Dioxane 4-Chlorophenyl phenyl ether Acid Extractable(1) Lead(3)
Ethylbenzene Chrysene 4-chloro-3-methylphenol Nickel(3)
Methylene chloride Di-n-bu~hthalate 2-Chlorophenol Sodium(3)
1,1,2,2-Tetrachloroethane Dibenzoja,h) anthracene 2,4-Dichlorophenol Cyanide (4)
Tetrachloroethene 1,2-Dichlorobenzene 2,4-Dimethylphenol Mercury (4)
Toluene 1,3-Dichlorobenzene 4,6-Dinitro-2-methylphenol Selenium (4)
1,1,1-Trichloroethane 1,4-Dichlorobenzene 2,4-Dinitrophenol Silver (4)
1,1,2-Trichloroethane 3,3-Dichlorobenzidine 2-Nitrophenol Thallium (4)
Trichloroethylene Diet~hthalate 4-Nitrophenol Zinc (4)
1,1,2-Trichlorotrifluoroethane DimethyLphthalate Phenol
Vinyl chloride 1,2-DiQhenylhydrazine Pentachloro~henol

2,4-Dinitrotoluene 2,4,6-TrichlorOQhenol
2,6-Dinitrotoluene

IND1 Analyte List
Indicator Parameters Field Parameters
TOC Temperature Dissolved oxygen
TOX Specific conductivity Eh

IpH
(1) Acid extractable semivolatile organics sampling required for B Aquifer CWS only.
(2) Additional parameters for B aquifer CWW and CWS only
(3) Total metals for B aquifer CWW, CWS, and CPW
(4) Total metals for B aquifer CPW only

Table 04 - 2H17 Schedule.xlsx / PMP Analytes Page 5 of 9 4/26/2018



AECOM Table 4
Chambers Works Groundwater Monitoring Schedule

Part 6: Post-Closure Monitoring for RCRA Units
Second Semester 2017

Chambers Works Complex
Deepwater, New Jersey

Sampling Parameters: Frequency RCRAUnit Analtyical
Post Closure C08-M01B* A SMWU 28 Iodide and Fluoride
Monitoring for C09-M01B* A SMWU 25 Lead
RCRAUnits G14-M01B A SWMU 26 Antimony and PCB Congeners
(4 Wells) L12-M01 B A SWMU 21 Lead, Ethylene Dichloride, and Ethylene Dibromide

Frequency
A = Annually

Notes

* C08-M01 Band C09-M01 B are also sampled as part of the PMP (see Table 4, Part 4)
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AECOM Table 4
Chambers Works Groundwater Monitoring Schedule

Part 7: Secure C Landfill Detection Monitoring Programs
Second Semester 2017

Chambers Works Complex
Deepwater, New Jersey

San~.EHng Parameters: ClF-OM Sampling Parameters Sampling Port No. lCS
Detection Monitoring for Areas 2, 3, 4, 5, and 7 *T22-M01B SA leachate Collection 274 BiE

of the Secure C landfill R19-M01B SA System Monitoring 276 BiE
(4 wells plus 2 background wells) R19-M02B SA Program at the Sump 5A BiE

S19-M01B SA Secure C landfill Sump 5B BiE
S19-M02B SA (5 Sampling Ports)

Sump 7 BiE*S24-M01B SA

Frequency
SA = Semiannually
BiE = Biennially (every two years) - Next sampling for lCS will be in January 2019

Analyte Lists (Attached)
lCS = leachate collection system, analyte list (as defined in Table 4, Part 8)
ClF-DM = Secure C landfill-Detection Monitoring target analytes (as defined in Table 4, Part 8)

Notes
• Background wells for Corrective Action and Detection Monitoring Programs at the Secure C landfill
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AECOM Table 4
Chambers Works Groundwater Monitoring Schedule

Part 8: Secure C Landfill Detection Monitoring Analytes
Second Semester 2017

Chambers Works Complex
Deepwater, New Jersey

leachate Collection System Analyte List
Priority Pollutant Priority Pollutant Additional
Volatile Organics Priority Pollutant Semlvolatile Organics Metals Parameters

Benzene Acenaphthylene Dimethyl phthalate Antimony, total Aniline
Bromodichloromethane Acenaphthene 1,2-Diphenyltlydrazine Arsenic, total 4-Chloroaniline
Bromoform Anthracene 4,6-Dinitro-2-methylphenol B~lIium, total o-Toluidine
Bromomethane Benzidine 2.4-Dinitrophenol Cadmium, total Trichlorofluoromethane
Carbon tetrachloride Benzo(a) anthracene 2.4-Dinitrotoluene Chromium, total ~ene
Chlorobenzene Benzo(b) fluoranthene 2,6-Dinitrotoluene Copper, total Phenols
Chloroethene Benzo(k) fluoranthene Di-n-octyl phthalate Cyanide, total Potassium
Chloroform Benzo(gh!lp~lene Fluoranthene Lead, total Calcium
Chloromethane Benzo(a) pyrene Fluorene Mercury, total Magnesium
Dibromochloromethane bi~2-Chloroeth0l<l1 methane Hexachlorobenzene Nickel, total Sulfate
1,1-Dichloroethane bis(2-Chloroethyl) ether Hexachlorobutadiene Selenium, total Sulfide
1,2-Dichloroethane bis(2-Chloroisopropyl) ether Hexachlorocyclopentadiene Silver, total pH (field)
1,1-Dichloroethene bis(2-Ethylhexyl) phthalate Hexachloroethane Thallium, total Temp (field)
trans-1,2-Dichloroethene 4-Bromophenyl phenyl ether Indeno(1,2,3-c,d)pyrene Zinc, total Specific conductance (field)
1,2-Dichloropropane Butyl benzyl phthalate Isophorone Ammonia
cis-1,3-Dichloropropene 4-chloro-3-methylphenol Naphthalene Chloride
trans-1,3-Dichloropropene 2-Chloronaphthalene Nitrobenzene Nitrate as nitrogen
1.4-Dioxane 2-Chlorophenol 2-Nitrophenol Sodium
Ethylbenzene 4-Chlorophenyl phenyl ether 4-Nitrophenol
Methylene chloride Chrysene Nitrosodimethylamine
1,1,2,2- Tetrachloroethane Di-n-butylphthalate N-Nitroso-diphenyl amine
Tetrachloroethene Dibenzo (a,h) anthracene N-Nitroso-di-n-propylamine
Toluene 1,2-Dichlorobenzene Pentachlorophenol
1,1,1- Trichloroethane 1,3-Dichlorobenzene Phenanthrene
1,1,2- Trichloroethane 1.4-Dichlorobenzene Phenol
Trichloroethylene 3,3-Dichlorobenzidine Pyrene
1,1,2-Trichlorotrifluoroethane 2.4-Dichlorophenol 1,2.4- Trichlorobenzene
Vinyl chloride Diethyl phthalate 2.4,6- Trichlorophenol

2.4-Dimethylphenol

ClF-OM Analyte list
Indicator Parameters Volatiles Semi volatiles Inorganics

pHJfield parameter) benzene 1,2-dichlorobenzene et~benzene aluminum (total)
Eh (field paramete1 chlorobenzene 1,2.4-trichlorobenzene xylenes (totals) ammonia
Specific Conduct (field) chloroform 1.4-dichlorobenzene arsenicJtotal)
Temp (field parameter) methylene chloride 4-chloroaniline chloride
TOC toluene aniline c:yanide jtotal)
TOX trichloroethylene n-nitrosodimethylamine lead (total)
Total Phenolics naphthalene nitrate as nitrogen
DO (field) o-toluidine sodium

1,2-dichloropropane sulfate
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AECOM Table 4
Chambers Works Groundwater Monitoring Schedule

Part 9: PFOA Monitoring Program
Second Semester 2017

Chambers Works Complex
Deepwater, New Jersey

Sampling
Well 10

Area
Aquifer Frequency Analytical Rationale for SamplingParameters: Section

F08-M01A Interior A SA PFAS South of Zonyl Intermediates
G09-M01A Interior A SA PFAS Zonyl Intermediates
K12-M01A Interior A SA PFAS Perfluoroelastomers/fiuoroelastomers area
C08-M01B CWW B SA PFAS Jackson Labs area
C11-M03B CWW B SA PFAS Former Antiknocks area
D06-M01B CWW B SA PFAS Jackson Labs area

PFOA D1S-M01B CWW B SA PFAS Fluoroproducts area
Monitoring F07-M01B Interior B SA PFAS Spatial distribution
Program F08-M01B Interior B SA PFAS South of Zonyl Intermediates
(36 wells) GOS-M02B CWS B SA PFAS Salem Canal Seep area

J10-M02B Interior B SA PFAS Spatial distribution
K13-M02B Interior B SA PFAS South of A, B, and C Basins
L09-M01B Interior B SA PFAS Western edge of SWMU 8
N08-M01B Interior B SA PFAS South of SWMU 8
P06-M01B CWE B SA PFAS Eastern perimeter well
P21-M01B Interior B SA PFAS Area 1 of C-Landfill
R09-M02B Interior B SA PFAS Eastern edge of SWMU 8

AA2S-M01 B(C) CPE C SA PFAS Eastern perimeter well
C11-M01C CWW C SA PFAS Former Antiknocks area

G04-M01 B(C) CWS C SA PFAS Southern perimeter well
L09-M01C Interior C SA PFAS Western edge of SWMU 8
N08-M01C Interior C SA PFAS South of SWMU 8
P06-M02C CWE C SA PFAS Eastern perimeter well
R10-M01C Interior C SA PFAS Eastern edge of SWMU 8

Z28-M01 B(C) CPE C SA PFAS Eastern perimeter well
AA22-M01 B(D) CPE 0 SA PFAS Eastern perimeter well
AA2S-M01C(D) CPE 0 SA PFAS Eastern perimeter well

C11-M02D CWW 0 SA PFAS Former Antiknocks area
JOS-M01C(D) CWS 0 SA PFAS White Products area
L09-M01D Interior 0 SA PFAS Western edge of SWMU 8
N08-M01D Interior 0 SA PFAS South of SWMU 8
P06-M01D CWE 0 SA PFAS Eastern perimeter well
C11-M01E CWW E SA PFAS Former Antiknocks area
G04-M01E CWS E SA PFAS Southern perimeter well
P06-M01E CWE E SA PFAS Eastern perimeter well
R10-M01E Interior E SA PFAS Eastern edge of SWMU 8

PFAS = Per- and Polyfluoroalkyl Substances

FREQUENCY

SA = Semi-Annually (two times per year)
AREA SECTIONS

CWW = Chambers Works Western Perimeter along Delaware River

CWS = Chambers Works Southern Perimeter along Salem Canal

CWE = Chambers Works Eastern Perimeter along Route 130

CPW = Carneys Point Western Perimeter along Delaware River

CPE = Carneys Point Eastern Perimeter along Route 130
Interior = Interior of complex
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AECOM Table 5
Summary of Analytical Results

Closure and Post-Closure for A, B, and C Basins
Second Semester 2017

Chambers Works Complex
Deepwater, New Jersey

Location G16-M02B H13-M02B H14-M01B H16-P01B J16-M01B K13-M02B K13-M02B L14-M01B
Sample Date 07/10/2017 07/10/2017 07/10/2017 07/10/2017 07/10/2017 07/10/2017 07/10/2017 07/10/2017

Analyte Units Sample Type FS FS FS FS FS FS DUP FS
Organics
Total Organics MG/L 3.098 P 6.972 P 9.076 P 24.294 P 0.147 P 11.184 P -- 75.216 P
Total Organic Halogen UG/L 3300 B 250 J 70 B 81 B 22 B 74 B 43 B 210 J
Organic Carbon, total - avg UG/L 22000 12000 40000 83000 3800 17000 17000 230000
Field Parameters
Color NONE YES NONE NONE YES NONE NONE -- NONE
Dissolved Oxygen MG/L 0.52 0.13 0.19 0.07 0.08 1.15 -- 0.03
Odor NONE YES NONE YES NONE YES NONE -- YES
pH STD UNITS 5.65 6.62 6.44 5.99 7.29 6.47 -- 7.2
Redox mV 51.3 -76 -51.4 -10.7 -120.4 -19.6 -- -107.5
Specific Conductance mSlcm 2.279 2.082 7.265 1.402 1.335 1.452 -- 1.528
Temperature DEGREES C 15.62 15.54 14.96 14.49 14.51 15.12 -- 15.15
Turbidity Quantitative NTU -14 11.61 11.72 72.5 8.35 3.99 -- 11.3

Notes:
J = Analyte present. Reported value may not be accurate or precise.
P = Predicted Result
-- = Not Analyzed or Not Requested for this event
< = Not detected at the stated reporting limit.
FS = Field Sample
DUP = Duplicate Sample
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AECOM Table 6
Summary of Analytical Results

Part 2: C Aquifer
Second Semester 2017

Chambers Works Complex
Deepwater, New Jersey

Location C06-M01C C06-M01C Cl0-M01C C14-M01C D15-M01C H18-M01C
Sample Date 07/31/2017 07/31/2017 07/31/2017 07/31/2017 07/31/2017 07/31/2017

Analvte Units NJGWIIA Sample Type FS DUP FS FS FS FS
Valatile Oraanlc Compounds /VOCs)
1,l,l-Trichloroethane UG/L 30 <0.5 <0.5 <0.5 <0.5 6 <0.5
l,l,2,2-Tetrachloroethane UG/L 1 <0.5 <0.5 <0.5 <0.5 1211 <0.5
l,l,2-Trichloroethane UG/L 3 <0.5 <0.5 <0.5 <0.5 3 Jl <0.5
1,1,2- T richlorotrifluoroethane UG/L 20000 <2 <2 <2 <2 10000 <2
l,l-Dichloroethane UG/L 50 <0.5 <0.5 <0.5 <0.5 <3 <0.5
l,l-Dichloroethene UG/L 1 <0.5 <0.5 <0.5 <0.5 <3 <0.5
l,2-Dichloroethane UG/L 2 <0.5 <0.5 <0.5 <0.5 3 Jl <0.5
l,2-Dichloroorooane UG/L 1 <0.5 <0.5 <0.5 <0.5 <3 <0.5
1A-Dioxane UG/L 0.4 <70 <70 <70 <70 <350 <70
Benzene UG/L 1 <0.5 <0.5 [7] <0.5 [98] <0.5
Bromodichloromethane UG/L 1 <0.5 <0.5 <0.5 <0.5 <3 <0.5
Bromoform UG/L 4 <0.5 <0.5 <0.5 <0.5 <3 <0.5
Carbon Tetrachloride UG/L 1 <0.5 <0.5 <0.5 <0.5 [870] <0.5
Chlorobenzene UG/L 50 <0.5 <0.5 31 i941 i3000] 2
Chlorodibromomethane UG/L 1 <0.5 <0.5 <0.5 <0.5 <3 <0.5
Chloroform UG/L 70 <0.5 <0.5 <0.5 <0.5 Jl000] <0.5
cis-l,3-Dichloroorooene UG/L -- <0.5 <0.5 <0.5 <0.5 <3 <0.5
Ethyl Chloride UG/L 5 <0.5 <0.5 <0.5 <0.5 <3 <0.5
Ethvlbenzene UG/L 700 <0.5 <0.5 <0.5 <0.5 28 <0.5
Methyl Bromide UG/L 10 <0.5 <0.5 <0.5 <0.5 <3 <0.5
Methyl Chloride UG/L - <0.5 <0.5 <0.5 <0.5 <3 <0.5
Methylene Chloride UG/L 3 <2 <2 <2 <2 [25] <2
Tetrachloroethene UG/L 1 <0.5 <0.5 <0.5 <0.5 [24001 <0.5
Toluene UG/L 600 <0.5 <0.5 0.7 J <0.5 54 <0.5
trans-l,2-Dichloroethene UG/L 100 <0.5 <0.5 <0.5 <0.5 <3 <0.5
trans-l,3-Dichloroorooene UG/L -- <0.5 <0.5 <0.5 <0.5 <3 <0.5
Trichloroethene UG/L 1 <0.5 <0.5 <0.5 <0.5 3601 <0.5
Trichlorofluoromethane UG/L 2000 <0.5 <0.5 <0.5 <0.5 [29001 <0.5
Vinvl Chloride UG/L 1 <0.5 <0.5 <0.5 <0.5 <3 <0.5
Xvlenes UG/L 1000 <0.5 <0.5 <0.5 <0.5 200 <0.5
Semi-Volatile Oruanlc Compounds SVOCs\
l,2A-Trichlorobenzene UG/L 9 <0.5 <0.5 <0.5 4 1301 <0.5
l,2-Dichlorobenzene UG/L 600 <0.5 <0.5 <0.5 32 8201 1
l,2-Diphenylhydrazine UG/L 20 <0.5 <0.5 <0.5 <0.5 12 <0.5
l,3-Dichlorobenzene UG/L 600 <0.5 <0.5 <0.5 7 55 <0.5
1A-Dichlorobenzene UG/L 75 <0.5 <0.5 <0.5 74 [15001 0.6 J
l-Naphthylamine UG/L -- <5 UJ <5 UJ 6J <5 UJ <5 UJ <5 UJ
2A-Dinitrotoluene UG/L 10 <1 <1 <1 <1 <1 <1
2,6-Dinitrotoluene UG/L 10 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
2-Chloronaphthalene UG/L 600 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
2-NaohthYlamine UG/L -- <5 UJ <5 UJ <5 UJ <5 UJ <5 UJ <5 UJ
3,3'-Dichlorobenzidine UG/L 30 <2 UJ <2 <2 <2 <2 <2
4-Bromoohenyl Phenyl Ether UG/L - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
4-Chloroaniline UG/L 30 <2 <2 2J <2 5 <2
4-ChloroohenYI Phenyl Ether UG/L -- <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Acenaohthene UG/L 400 <0.1 <0.1 0.2 J <0.1 2 <0.1
Acenaphthvlene UG/L 100 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Aniline UG/L 6 <0.5 <0.5 <0.5 <0.5 [15] <0.5
Anthracene UG/L 2000 <0.1 <0.1 <0.1 <0.1 1 <0.1
Benzidine UG/L 20 <20 <20 <20 <20 <20 <20
Benzo(A)Anthracene UG/L 0.1 <0.1 <0.1 <0.1 <0.1 [0.4 J] <0.1
Benzo(B )Fluoranthene UG/L 0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Benzo(G,H,I)Pervlene UG/L 100 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Benzo(K)Fluoranthene UG/L 0.5 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Benzo[A]Pyrene UG/L 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Bis 2-Chloroethoxy)Methane UG/L - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Bis 2-ChloroethyllEther UG/L 7 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Bis 2-ChloroisoorooyllEther UG/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Bis 2-EthylhexyllPhthalate UG/L 3 <2 <2 <2 <2 <2 <2
Butvl Benzvl Phthalate UG/L 100 <2 <2 <2 <2 <2 <2
Chrvsene UG/L 5 <0.1 <0.1 <0.1 <0.1 1 <0.1
Di-N-Butyl Phthalate UG/L 700 <2 <2 <2 <2 <2 <2
Dibenz(A,H)Anthracene UG/L 0.3 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Diethyl Phthalate UG/L 6000 <2 <2 <2 <2 <2 <2
Dimethyl Phthalate UG/L 100 <2 <2 <2 <2 <2 <2
Fluoranthene UG/L 300 <0.1 <0.1 <0.1 <0.1 1 <0.1
Fluorene UG/L 300 <0.1 <0.1 <0.1 0.2 J 4 <0.1
Hexachlorobenzene UG/L 0.02 <0.1 <0.1 <0.1 <0.1 [1] <0.1
Hexachlorobutadiene UG/L 1 <0.5 <0.5 <0.5 <0.5 0.8 J <0.5
Hexachlorocvclooentadiene UG/L 40 <5 <5 <5 <5 <5 <5
Hexachloroethane UG/L 7 <1 <1 <1 <1 <1 <1
Indeno (l,2,3-CD) Pvrene UG/L 0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
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AECOM Table 6
Summary of Analytical Results

Part 2: C Aquifer
Second Semester 2017

Chambers Works Complex
Deepwater, New Jersey

Location C06-M01C C06-M01C Cl0-M01C C14-M01C D15-M01C H18-M01C
Sample Date 07131/2017 07/31/2017 07/31/2017 07/31/2017 07/31/2017 07/31/2017

Analvte Units NJGWIIA Sam ole Tvoe FS DUP FS FS FS FS
lsonhorone UG/L 40 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
N-DioctvJ Phthalate UG/L 100 <2 <2 <2 <2 <2 <2
N-Nitrosodi-N-Propylamine UG/L 10 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
N-Nitrosodimethvlamine UG/L 0.8 <2 <2 <2 <2 <2 <2
N-Nitrosodiohenvlamine UG/L 10 <0.5 <0.5 <0.5 1 <0.5 <0.5
Naohthalene UG/L 300 <0.1 <0.1 <0.1 2 32 0.1 J
Nitrobenzene UG/L 6 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
O-Toluidine UG/L - <0.5 UJ <0.5 2 <0.5 41 <0.5
Phenanthrene UG/L 100 <0.1 <0.1 <0.1 <0.1 9 <0.1
Pvrene UG/L 200 <0.1 <0.1 <0.1 0.2 J 1 <0.1
Metals
Antimonv UG/L 6 <0.45 <0.45 0.46J <0.45 <0.45 <0.45
Arsenic UG/L 3 <0.72 <0.72 [6.11 [75.3] [12.81 1.5 J
Beryllium UG/L 1 0.086 J 0.23 J 0.074 J <0.071 0.27 J <0.071
Cadmium UG/L 4 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15
Lead UG/L 5 0.33 J 0.78 J [8.4] 0.47 J 4.6 0.63 J
Selenium UG/L 40 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Thallium UG/L 2 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12
Aluminum UG/L 200 <89.4 106 J [219] [261] [48361 <89.4
Calcium UG/L -- 49800 63800 36000 133000 59400 77500
Chromium UG/L 70 3.4 J 7.3 J 9.8 J 9.4 J 11.2 J 5.3 J
Iron UG/L 300 [22300 J1 [55900 J] [925001 [80700] [195001 [322001
Iron, Dissolved UG/L 300 [11100] [8590] [888001 [23500] 90801 [189001
Magnesium UG/L - 30500 35200 21400 36900 19800 25300
Manganese, Dissolved UG/L 50 [16201 [1660] [31301 [961] [13601 [21501
Mercurv UG/L 2 <0.05 <0.05 0.17 J 0.16 J <0.05 <0.05
Nickel UG/L 100 <4 <4 <4 <4 7.2 J 15
Potassium UG/L - 15200 15600 11300 10700 14400 5560
Silver UG/L 40 <2.4 <2.4 <2.4 <2.4 <2.4 <2.4
Sodium UG/L 50000 [2930001 -[3030001 [2320001 [2110001 [2800001 12630001
Zinc UG/L 2000 <6.5 8.6 J <6.5 100 22.6 19.9 J
Miscellaneous Parameters
Alkalinity, Carb.As CaC03 At pH 8.3 UG/L -- <1700 <1700 <1700 <1700 <1700 <1700
Alkalinity, Total UG/L - 155000 157000 91800 63100 47300 98100
Ammonia UG/L 3000 2100 1600 1700 1700 1500 550 J
Carbon Dioxide UG/L - 41000 42000 95000 17000 77000 27000
Chloride UG/L 250000 [5400001 [568000] [3580001 [5320001 [4850001 15030001
Cyanide UG/L 100 <5 <5 <5 <5 <5 <5
Ethane UG/L -- <1.0 <1.0 1200 1.0 J 1.6 J 1.3 J
Ethene UG/L - <1.0 <1.0 <1.0 <1.0 6.4 <1.0
Methane UG/L - 2700 2500 1500 74 910 80
Nitrate UG/L 10000 43 J <40 380 J 1300 J <40 100 J
Nitrite UG/L 1000 <15 <15 300 36 J 38 J 16 J
Phosohate UG/L - 4200 J 7800 J 3500 J 14400 J 450 J 710 J
Propane UG/L - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Sulfate UG/L 250000 11600 9300 [2600001 [350000] 72500 84300
Sulfide UG/L -- 55 J 30 J <30 <30 <30 <30
Total Organic Halogen UG/L - 44J <1500 150 J <1500 2600 J <1500
Total Organic Carbon UG/L - 4100 3500 2400 8500 4800 3600
Field Parameters
Color NONE - NONE -- NONE NONE YES NONE
Dissolved Oxygen MG/L -- 1.16 -- 0.89 1.01 0.22 1.7
Odor NONE -- NONE - NONE NONE NONE NONE
loH STD UNITS - 6.68 -- 5.82 6.44 5.79 6.38
Redox MV - 22.5 -- -5 -33.2 73.2 -41.5
Soecific Conductance UMHOS/CM -- 3.464 - 2.767 2.187 2.112 2.234
Temoerature DEGREES C - 15.3 - 15.56 15.48 20.91 14.92
Turbiditv NTU -- 1.09 -- 21.1 56.7 54.8 11.79

Notes:
NJGWIIA = NJ Groundwater Quality Standards Class IIA
Yellow Shading = Exceedence of NJGWIIA Criteria
Orange Shading = Dectection Limit is above NJGWIIA Criteria
Sample Type 1 = Field Sample; 2 = Duplicate Sample
J = Estimated result due to poor lab matrix spike recovery
UJ = Non detect result with estimated reporting limits due to poor lab matrix spike recovery
- = Not Analyzed or Requested for this event
< = Not detected at the stated reporting limit
FS = Field Sample
DUP = Duplicate Sample
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AECOM Table 7
Summary of Analytical Results
Post-Closure for RCRA Units

Second Semester 2017
Chambers Works Complex
Deepwater, New Jersey

Location C08-M01 B* C09-M01B* G14-M01B G14-M01B L12-M01B
Sample Date 07/14/2017 07/17/2017 07/19/2017 07/19/2017 07/19/2017

Analyte Units NJGWIIA Sample Tvne FS FS FS DUP FS
Volatile Oraanlc Compounds (VOCs)
1,2-Dibromoethane (EDB) UG/L I 0.03 -- I -- -- I -- <0.5
1,2-Dichloroethane UG/L I 2 -- -- -- I -- 11201
PCBs
PCB 1 UG/L -- -- -- 0.0024 0.0019 --

PCB10 UG/L -- -- -- 1.1e-005 J 1.1e-005 J --

PCB 100 UG/L -- -- -- <1.6e-007 <8.8e-008 --
PCB 101 UG/L -- -- -- 7.7e-006 B 7.3e-006 B --
PCB 102 UG/L -- -- -- <1.6e-007 <8.5e-008 --
PCB 103 UG/L -- -- -- <1.6e-007 <8.8e-008 --

PCB 104 UG/L -- -- -- <1.2e-007 <6.7e-008 --
PCB 105 UG/L -- -- -- 1.7e-006 B 1.5e-006 B --
PCB 106 UG/L -- -- -- <1.8e-007 <2e-007 --

PCB 107 UG/L -- -- -- 1e-006 B <2.1e-007 --
PCB 108 UG/L -- -- -- <1.ge-007 <2e-007 --
PCB 109 UG/L -- -- -- 3.ge-006 B 3.3e-006 B --
PCB11 UG/L -- -- -- 0.00022 J 0.00014 J --
PCB 110 UG/L -- -- -- 7.4e-006 B 6.8e-006 B --
PCB 111 UG/L -- -- -- <1.1e-007 <6.2e-008 --
PCB 112 UG/L -- -- -- <1.2e-007 2.6e-007 B --
PCB 113 UG/L -- -- -- 7.7e-006 B 7.3e-006 B --
PCB 114 UG/L -- -- -- <1.7e-007 <1.ge-007 --
PCB 115 UG/L -- -- -- 7.4e-006 B 6.8e-006 B --
PCB 116 UG/L -- -- -- 1.3e-006 B 6e-007 B --
PCB 117 UG/L -- -- -- 1.3e-006 B 6e-007 B --
PCB 118 UG/L -- -- -- 4.1e-006 B 3.6e-006 B --
PCB 119 UG/L -- -- -- 3.ge-006 B 3.3e-006 B --
PCB 12 UG/L -- -- -- 0.00021 J 0.00011 J --
PCB 120 UG/L -- -- -- <1.1e-007 <6.3e-008 --
PCB 121 UG/L -- -- -- <1.2e-007 <6.5e-008 --
PCB 122 UG/L -- -- -- <2.1e-007 <2.3e-007 --
PCB 123 UG/L -- -- -- <1.8e-007 <2e-007 --
PCB 124 UG/L -- -- -- <1.ge-007 <2e-007 --
PCB 125 UG/L -- -- -- 3.ge-006 B 3.3e-006 B --
PCB 126 UG/L -- -- -- <1.ge-007 <2e-007 --
PCB 127 UG/L -- -- -- <1.8e-007 <2e-007 --
PCB 128 UG/L -- -- -- <2.8e-007 <2.8e-007 --
PCB 129 UG/L -- -- -- 3.2e-006 B 3.8e-006 B --
PCB13 UG/L -- -- -- 0.00021 J 0.00011 J --
PCB 130 UG/L -- -- -- <3.8e-007 <3.ge-007 --
PCB 131 UG/L -- -- -- <3.ge-007 <4e-007 --
PCB 132 UG/L -- -- -- 6.8e-007 EMPC J 1.1e-006 J --
PCB 133 UG/L -- -- -- 1.3e-006 EMPC J 2e-006 J --
PCB 134 UG/L -- -- -- <3.7e-007 <3.8e-007 --
PCB 135 UG/L -- -- -- 2.4e-006 EMPC J 3.7e-006 EMPC J --
PCB 136 UG/L -- -- -- <2.7e-008 2.7e-007 EMPC J --
PCB 137 UG/L -- -- -- <3.2e-007 <3.3e-007 --
PCB 138 UG/L -- -- -- 3.2e-006 B 3.8e-006 B --
PCB 139 UG/L -- -- -- <3.2e-007 <3.2e-007 --
PCB 14 UG/L -- -- -- 1.3e-005 J 8.3e-006 J --
PCB 140 UG/L -- -- -- <3.2e-007 <3.2e-007 --
PCB 141 UG/L -- -- -- <3.3e-007 <3.4e-007 --
PCB 142 UG/L -- -- -- <3.5e-007 <3.6e-007 --
PCB 143 UG/L -- -- -- <3.7e-007 <3.8e-007 --
PCB 144 UG/L -- -- -- <3.4e-008 <4.3e-008 --
PCB 145 UG/L -- -- -- <2.6e-008 <3.3e-008 --
PCB 146 UG/L -- -- -- 2.8e-006 J 2.5e-006 J --
PCB 147 UG/L -- -- -- 5.5e-006 B 4.5e-006 B --
PCB 148 UG/L -- -- -- <3.6e-008 <4.6e-008 --
PCB 149 UG/L -- -- -- 5.5e-006 B 4.5e-006 B --
PCB15 UG/L -- -- -- 3.5e-005 J 1.ge-005 J --
PCB 150 UG/L -- -- -- <2.5e-008 <3.1e-008 --
PCB 151 UG/L -- -- -- 2.4e-006 EMPC J 3.7e-006 EMPC J --
PCB 152 UG/L -- -- -- <2.6e-008 <3.4e-008 --
PCB 153 UG/L -- -- -- 3.6e-006 B 3.4e-006 B --
PCB 154 UG/L -- -- -- <2.ge-008 <3.7e-008 --
PCB 155 UG/L -- -- -- <2.5e-008 <3.1e-008 --
PCB 156 UG/L -- -- -- <3.2e-007 <3.5e-007 --
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AECOM Table 7
Summary of Analytical Results
Post-Closure for RCRA Units

Second Semester 2017
Chambers Works Complex
Deepwater, New Jersey

Location C08-M01B* C09-M01B* G14-M01B G14-M01B L12-M01B
Sample Date 07/14/2017 07/17/2017 07/19/2017 07/19/2017 07/19/2017

Analvte Units NJGWIIA Sarnnle TVDe FS FS FS DUP FS
PCB 157 UG/L -- -- -- <3.2e-007 <3.5e-007 --
PCB 158 UG/L -- -- -- 4.2e-007 B <2.3e-007 --
PCB 159 UG/L -- -- -- <2.4e-007 <2.4e-007 --
PCB 16 UG/L -- -- -- 0.00012 J 7.4e-005 J --
PCB 160 UG/L -- -- -- 3.2e-006 B 3.8e-006 B --
PCB 161 UG/L -- -- -- <2.3e-007 <2.4e-007 --
PCB 162 UG/L -- -- -- <2.3e-007 <2.4e-007 --
PCB 163 UG/L -- -- -- 3.2e-006 B 3.8e-006 B --
PCB 164 UG/L -- -- -- 4.4e-007 EMPC J <2.6e-007 --
PCB 165 UG/L -- -- -- <2.7e-007 <2.7e-007 --
PCB 166 UG/L -- -- -- <2.8e-007 <2.8e-007 --
PCB 167 UG/L -- -- -- <1.8e-007 <1.8e-007 --
PCB 168 UG/L -- -- -- 3.6e-006 B 3.4e-006 B --
PCB 169 UG/L -- -- -- <1.7e-007 <1.7e-007 --
PCB 17 UG/L -- -- -- 2.5e-005 J 1.7e-005 J --
PCB 170 UG/L -- -- -- 6.1e-007 B 5.5e-007 B --
PCB 171 UG/L -- -- -- <1.2e-007 1.2e-006 B --
PCB 172 UG/L -- -- -- 2.ge-007 B 2.4e-007 B --
PCB 173 UG/L -- -- -- <1.2e-007 1.2e-006 B --
PCB 174 UG/L -- -- -- 1.8e-006 J 1.7e-006 EMPC J --
PCB 175 UG/L -- -- -- <1.1e-007 <7.ge-008 --
PCB 176 UG/L -- -- -- <8.2e-008 <5.ge-008 --
PCB 177 UG/L -- -- -- 8. 1e-007 J 5.6e-007 EMPC J --
PCB 178 UG/L -- -- -- 7. 1e-007 J <8.5e-008 --
PCB 179 UG/L -- -- -- 6.5e-007 B 7.3e-007 B --
PCB 18 UG/L -- -- -- 0.00011 0.000069 --
PCB 180 UG/L -- -- -- 4.3e-006 B 4.6e-006 B --
PCB 181 UG/L -- -- -- <1.1e-007 <7.8e-008 --
PCB 182 UG/L -- -- -- <1e-007 <7.6e-008 --
PCB 183 UG/L -- -- -- 2.1e-006 B 1.5e-006 B --
PCB 184 UG/L -- -- -- <8.8e-008 <6.4e-008 --
PCB 185 UG/L -- -- -- 2.1e-006 B 1.5e-006 B --
PCB 186 UG/L -- -- -- <8.6e-008 <6.2e-008 --
PCB 187 UG/L -- -- -- 4. 1e-006 J 3.1e-006 B --
PCB 188 UG/L -- -- -- <8e-008 2.8e-007 EMPC J --
PCB 189 UG/L -- -- -- <1.5e-007 <7.5e-008 --
PCB 19 UG/L -- -- -- 2.3e-005 J 1.4e-005 J --
PCB 190 UG/L -- -- -- <7.8e-008 <5.7e-008 --
PCB 191 UG/L -- -- -- <8.1e-008 5.1e-007 B --
PCB 192 UG/L -- -- -- 3.6e-007 EMPC J <6.6e-008 --
PCB 193 UG/L -- -- -- 4.3e-006 B 4.6e-006 B --
PCB 194 UG/L -- -- -- 6.6e-006 B 5.4e-006 B --
PCB 195 UG/L -- -- -- <2.ge-007 <2e-007 --
PCB 196 UG/L -- -- -- 1.8e-006 B 2.8e-006 B --
PCB 197 UG/L -- -- -- <4.ge-008 <4.4e-008 --
PCB 198 UG/L -- -- -- 8.6e-006 B 8.2e-006 B --
PCB 199 UG/L -- -- -- 8.6e-006 B 8.2e-006 B --
PCB2 UG/L -- -- -- 0.0006 J 0.00043 J --
PCB 20 UG/L -- -- -- 3. 1e-005 J 2e-005 B --
PCB 200 UG/L -- -- -- <4.4e-008 4.7e-007 B --
PCB 201 UG/L -- -- -- 6.3e-007 B 5.7e-007 B --
PCB 202 UG/L -- -- -- 1.5e-006 B 1.7e-006 B --
PCB 203 UG/L -- -- -- 6.1e-006 B 6.5e-006 B --
PCB 204 UG/L -- -- -- <4.ge-008 <4.4e-008 --
PCB 205 UG/L -- -- -- <2.2e-007 <1.5e-007 --
PCB 206 UG/L -- -- -- 8.1e-006 B 6.5e-006 B --
PCB 207 UG/L -- -- -- <4.5e-007 <6.7e-007 --
PCB 208 UG/L -- -- -- 2.2e-006 B 2.2e-006 B --
PCB 209 UG/L -- -- -- 1.ge-006 B 2.2e-006 B --
PCB 21 UG/L -- -- -- 0.000047 2.8e-005 J --
PCB 22 UG/L -- -- -- 1.6e-005 J 9.2e-006 B --
PCB 23 UG/L -- -- -- 6.7e-006 J 3.8e-006 J --
PCB 24 UG/L -- -- -- 0.000041 2.1e-005 J --
PCB 25 UG/L -- -- -- 3.ge-006 B 2.1e-006 B --
PCB 26 UG/L -- -- -- 3.3e-005 J 1.8e-005 J --
PCB 27 UG/L -- -- -- 3.ge-006 J 2.3e-006 EMPC J --
PCB 28 UG/L -- -- -- 3.1e-005 J 2e-005 B --
PCB 29 UG/L -- -- -- 3.3e-005 J 1.8e-005 J --
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AECOM Table 7
Summary of Analytical Results
Post-Closure for RCRA Units

Second Semester 2017
Chambers Works Complex
Deepwater, New Jersey

Location C08-M01B* C09-M01B* G14-M01B G14-M01B L12-M01B
Sample Date 07/14/2017 07/17/2017 07/19/2017 07/19/2017 07/19/2017

Analvte Units NJGWIIA Sample Type FS FS FS DUP FS
PCB 3 UG/L -- -- -- 0.00029 J 0.0002 J --
PCB 30 UG/L -- -- -- 0.00011 0.000069 --
PCB 31 UG/L -- -- -- 3.2e-005 J 2e-005 B --
PCB 32 UG/L -- -- -- 1.2e-005 EMPC J 7.4e-006 B --
PCB 33 UG/L -- -- -- 0.000047 2.8e-005 J --
PCB 34 UG/L -- -- -- 1.6e-006 J 7.3e-007 EMPC J --
PCB 35 UG/L -- -- -- 5.8e-006 B <4.1e-007 --
PCB 36 UG/L -- -- -- <3.1e-007 <3.ge-007 --
PCB 37 UG/L -- -- -- 4.3e-006 B 3.7e-006 B --
PCB 38 UG/L -- -- -- <3.4e-007 <4.2e-007 --
PCB 39 UG/L -- -- -- <3e-007 <3.8e-007 --
PCB4 UG/L -- -- -- 0.00071 0.00057 --
PCB 40 UG/L -- -- -- 9.8e-006 J 2.7e-006 B --
PCB 41 UG/L -- -- -- 9.8e-006 J 2.7e-006 B --
PCB 42 UG/L -- -- -- 2.3e-006 J 9.5e-007 EMPC J --
PCB 43 UG/L -- -- -- 1.3e-005 EMPC J 1e-005 J --
PCB 44 UG/L -- -- -- 1.6e-005 B 7.ge-006 B --
PCB 45 UG/L -- -- -- 0.000045 3.3e-005 J --
PCB 46 UG/L -- -- -- 2.2e-006 EMPC J 1.4e-006 EMPC J --
PCB 47 UG/L -- -- -- 1.6e-005 B 7.ge-006 B --
PCB 48 UG/L -- -- -- 2.ge-005 J 2e-005 J --
PCB 49 UG/L -- -- -- 5.8e-006 J 3.3e-006 B --
PCB 5 UG/L -- -- -- 0.000067 0.000045 --
PCB 50 UG/L -- -- -- 4.6e-006 EMPC J 3.3e-006 EMPC J --
PCB 51 UG/L -- -- -- 0.000045 3.3e-005 J --
PCB 52 UG/L -- -- -- 2.4e-005 J 1.2e-005 B --
PCB 53 UG/L -- -- -- 4.6e-006 EMPC J 3.3e-006 EMPC J --
PCB 54 UG/L -- -- -- <3.3e-007 <1.8e-007 --
PCB 55 UG/L -- -- -- 6.2e-007 EMPC J <2.7e-007 --
PCB 56 UG/L -- -- -- 8.4e-006 B 4.3e-006 B --
PCB 57 UG/L -- -- -- 7.5e-006 J 5.3e-006 J --
PCB 58 UG/L -- -- -- <1.7e-007 <2.8e-007 --
PCB 59 UG/L -- -- -- 1.7e-005 J 1e-005 EMPC J --
PCB 6 UG/L -- -- -- 0.00078 J 0.00047 J --
PCB 60 UG/L -- -- -- 1.4e-006 B 1.4e-006 B --
PCB 61 UG/L -- -- -- 2.1e-005 B 1.5e-005 B --
PCB 62 UG/L -- -- -- 1.7e-005 J 1e-005 EMPC J --
PCB 63 UG/L -- -- -- 4.7e-006 EMPC J 3.1e-006 EMPC J --
PCB 64 UG/L -- -- -- 1.7e-005 J 9.4e-006 B --
PCB 65 UG/L -- -- -- 1.6e-005 B 7.ge-006 B --
PCB 66 UG/L -- -- -- 5e-006 B 2.ge-006 B --
PCB 67 UG/L -- -- -- 6.8e-006 EMPC J 4.3e-006 EMPC J --
PCB 68 UG/L -- -- -- <1.4e-007 <2.4e-007 --
PCB 69 UG/L -- -- -- 5.8e-006 J 3.3e-006 B --
PCB 7 UG/L -- -- -- 1.8e-005 J 1.1e-005 J --
PCB 70 UG/L -- -- -- 2.1e-005 B 1.5e-005 B --
PCB 71 UG/L -- -- -- 9.8e-006 J 2.7e-006 B --
PCB 72 UG/L -- -- -- <1.6e-007 <2.7e-007 --
PCB 73 UG/L -- -- -- 1.3e-005 EMPC J 1e-005 J --
PCB 74 UG/L -- -- -- 2.1e-005 B 1.5e-005 B --
PCB 75 UG/L -- -- -- 1.7e-005 J 1e-005 EMPC J --
PCB 76 UG/L -- -- -- 2.1e-005 B 1.5e-005 B --
PCB 77 UG/L -- -- -- 2.4e-006 B 1.7e-006 B --
PCB 78 UG/L -- -- -- <1.7e-007 <2.8e-007 --
PCB 79 UG/L -- -- -- <1.4e-007 <2.4e-007 --
PCB 8 UG/L -- -- -- 0.00042 J 0.00025 J --
PCB 80 UG/L -- -- -- <1.4e-007 <2.4e-007 --
PCB 81 UG/L -- -- -- <1.5e-007 <2.6e-007 --
PCB 82 UG/L -- -- -- <1.ge-007 <1e-007 --
PCB 83 UG/L -- -- -- 2.3e-006 B 2.4e-006 B --
PCB 84 UG/L -- -- -- 2.4e-006 B 1.7e-006 B --
PCB 85 UG/L -- -- -- 1.3e-006 B 6e-007 B --
PCB 86 UG/L -- -- -- 3.ge-006 B 3.3e-006 B --
PCB87 UG/L -- -- -- 3.ge-006 B 3.3e-006 B --
PCB 88 UG/L -- -- -- 1.ge-006 J 1e-006 EMPC J --
PCB 89 UG/L -- -- -- <1.8e-007 <9.ge-008 --
PCB 9 UG/L -- -- -- 0.000078 0.000053 --
PCB 90 UG/L -- -- -- 7.7e-006 B 7.3e-006 B --
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AECOM Table 7
Summary of Analytical Results
Post-Closure for RCRA Units

Second Semester 2017
Chambers Works Complex
Deepwater, New Jersey

Location C08-M01B* C09-M01B* G14-M01B G14-M01B L12-M01B
Sample Date 07/14/2017 07/17/2017 07/19/2017 07/19/2017 07/19/2017

Analvte Units NJGWIIA Sample Type FS FS FS DUP FS
PCB 91 UG/L -- -- -- 1.ge-006 J 1e-006 EMPC J --
PCB 92 UG/L -- -- -- 2.5e-006 EMPC J 2e-006 EMPC J --
PCB 93 UG/L -- -- -- <1.6e-007 <8.8e-008 --
PCB 94 UG/L -- -- -- <1.8e-007 <9.ge-008 --
PCB 95 UG/L -- -- -- 1.2e-005 J 1e-005 J --
PCB 96 UG/L -- -- -- <1.4e-007 <7.5e-008 --
PCB 97 UG/L -- -- -- 3.ge-006 B 3.3e-006 B --
PCB 98 UG/L -- -- -- <1.6e-007 <8.5e-008 --
PCB 99 UG/L -- -- -- 2.3e-006 B 2.4e-006 B --
Metals
Antimony I UG/L I 6 I I -- -- I <0.45 -- I --
Lead I UG/L I 5 I I -- [7.61 -- -- I [12701
Miscellaneous Parameters
Fluoride I UG/L I 2000 I I 1300 J I -- I -- I -- I --
Field Parameters
Color NONE -- YES NONE NONE -- YES
Dissolved Oxvqen MG/L -- 0.16 0.59 1.97 -- 5.29
Odor NONE -- NONE NONE NONE -- NONE
IpH STD UNITS -- 7.16 8.28 3.73 -- 11.59
Redox mV -- -90.8 -202.1 146.0 -- -176.9
Specific Conductance mS/cm -- 2.060 1.037 4.775 -- 2.178
Temperature DEGREES C -- 16.28 15.76 17.03 -- 16.58
Turbidity Quantitative NTU -- 8 5.50 1.8 -- 1680 AU

Notes:
'Also a Perimeter Monitoring Program well
NJGWIIA = NJ Groundwater Quality Standards Class IIA
Yellow Shading = Exceedence of NJGWIIA Criteria
B = Not detected substantially above the level reported in the laboratory or field blanks.
EMPC = Estimated Maximum Possible Concentration
J = Analyte present. Reported value may not be accurate or precise.
< = Not detected at the stated reporting limit.
-- = Not Analyzed or Not Requested for this event
FS = Field Sample
DUP = Duplicate Sample
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AECOM Table SA
Summary of Analytical Results

PFOA Monitoring Program
Part 1: Perfluorooctanic Acid (PFOA)

Second Semester 2017
Chambers Works

Deepwater, New Jersey

Location F08-M01A G09-M01A K12-M01A K13-M028 K13-M028 P21-M018 C08-M018 D06-M018 G05-M028
NJ Sample Date 07/26/2017 07/26/2017 07/26/2017 07/10/2017 07/10/2017 07/12/2017 07/14/2017 07/14/2017 07/14/2017

Class IIA Aquifer A A A 8 8 8 8 8 8
Analyte Units 11/09 Sample Type FS FS FS FS Dup FS FS FS FS
PFOA UG/L -- 60 650 21 14 15 160 1.8 0.86 3.2

Location C11-M038 D15-M018 J10-M028 P06-M018 F08-M018 N08-M018 R09-M028 R09-M028 F07-M018
NJ Sample Date 0711712017 07/18/2017 07/18/2017 07/24/2017 07/26/2017 07/26/2017 07/26/2017 07/26/2017 07/27/2017

Class IIA Aquifer 8 8 8 8 8 8 8 8 8
Analyte Units 11/09 Sample Type FS FS FS FS FS FS FS Dup FS
PFOA UG/L -- 0.67 0.54 6.7 1.1 2.4 0.99 1.8 1.9 _ 1.2

Location L09-M018 G04-M018 C11-M01C P06-M02C P06-M02C N08-M01C R10-M01C L09-M01C Z28-M018
NJ Sample Date 07/28/2017 07/25/2017 07/17/2017 07/24/2017 07/24/2017 07/26/2017 0712712017 07/28/2017 07/28/2017

Class IIA Aquifer 8 C C C C C C C C
Analyte Units 11/09 Sample Type FS FS FS FS Dup FS FS FS FS
PFOA UG/L -- 1.5 0.65 0.089 0.39 0.34 3.4 0.43 1.5 0.35

Location Z28-M018 AA25-M018 C11-M02D J05-M01C N08-M01D L09-M01D P06-M01D AA22-M018 AA25-M01C
NJ Sample Date 07/28/2017 07/28/2017 0711712017 07/13/2017 07/26/2017 07/28/2017 07/24/2017 07/28/2017 07/28/2017

Class IIA Aquifer C C D D D D D D D
Analyte Units 11/09 Sample Type Dup FS FS FS FS FS FS FS FS
PFOA UG/L -- 0.38 0.32 1.9 0.074 1.9 3.5 0.17 0.74 0.0021

Location P06-M01E R10-M01E C11-M01E G04-M01E
NJ Sample Date 07/25/2017 0712712017 07/17/2017 07/25/2017

Class IIA Aquifer E E E E
Analyte Units 11/09 Sample Type FS FS FS FS
PFOA UG/L -- 0.056 0.018 <0.0010 0.0060

Notes:
PFOA = Perfluorooctanoic Acid
FS= Field Sample
Dup= Duplicate Sample
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AECOM Table BB
Summary of Analytical Results

PFOA Monitoring Program
Part 2: Perfluorinated Compounds

Second Semester 2017
Chambers Works

Deepwater, New Jersey

Location F08-M01A G09-M01A K12-M01A K13-M02B K13-M02B P21-M01B C08-M01B D06-M01B G05-M02B C11-M03B D15-M01B J10-M02B P06-M01B
NJ Sample Date 07/26/2017 07/26/2017 07/26/2017 07/10/2017 07/10/2017 07/12/2017 07/14/2017 07/14/2017 07/14/2017 07/17/2017 07/18/2017 07/18/2017 07/24/2017

Class IIA Aquifer A A A B B B B B B B B B B
Analyte Units 11/09 Sample Type FS FS FS FS DUP FS FS FS FS FS FS FS FS
PFBA ug/L - 190 91 0.59 3.8 3.6 73 0.37 0.31 0.86 0.19 0.15 0.14 0.31
PFBS ug/L - <0.14 <1.0 <0.014 <0.20 <0.17 <0.63 0.59 0.034 0.2 0.027 <0.0092 0.31 0.0038
PFDA ug/L 11 150 0.67 0.51 0.65 5.1 1.8 0.57 0.61 0.12 0.24 0.27 0.093
PFDOA ug/L 1 0.57 <0.0072 <0.10 <0.084 <0.32 0.04 0.036 <0.039 0.0074 0.032 <0.023 <0.0016
PFHPA ug/L - 9.6 170 1.8 5.2 5.8 77 0.93 0.25 1.6 0.34 0.27 0.42 0.48
PFHXA ug/L - 89 800 2.2 18 18 250 1.3 0.63 6.1 0.82 0.6 1 0.77
PFHXS ug/L - <0.14 <1.0 <0.014 <0.20 <0.17 <0.63 <0.068 0.0034 <0.078 0.0066 <0.0092 <0.045 <0.0033
PFNA ug/L 0.01 2.7 180 0.46 1.8 2.1 9.2 0.5 0.28 0.48 0.098 0.2 0.15 0.16
PFOS ug/L - <0.14 <1.0 <0.014 <0.20 <0.17 <0.63 0.083 0.052 J 0.18 0.028 0.043 <0.045 0.0066
PFOSA ug/L <0.071 <0.50 <0.0072 <0.10 <0.084 <0.32 0.035 0.0018 <0.039 <0.0016 0.0069 <0.023 <0.0016
PFPEA ug/L - 16 160 1.8 8.5 8.6 97 1.2 0.44 2.4 0.38 0.29 0.37 0.65
PFUNA ug/L - 0.67 0.66 0.052 <0.10 <0.084 <0.32 0.23 0.045 <0.039 0.0086 0.094 0.069 <0.0016
PFOA ug/L - 60 650 21 14 15 160 1.8 0.86 3.2 0.67 0.54 6.7 1.1
PFDS ug/L - <0.029 <0.20 -- - - -- -- - -- -- -- -- --
PFTeDA UQ/L - 0.032 J 0.43 -- -- - - -- - -- - -- -- -
PFTrDA UQ/L - 0.011 0.089 -- -- -- - -- - -- -- -- -- --

Location G04-M01B F08-M01B N08-M01B R09-M02B R09-M02B F07-M01B L09-M01B Z28-M01B Z28-M01B AA22-M01B AA25-M01B Q12-M01B R12-M01A(B)
NJ Sample Date 07/25/2017 07/26/2017 07/26/2017 07/26/2017 07/26/2017 0712712017 07/28/2017 07/28/2017 07/28/2017 07/28/2017 07/28/2017 08/07/2017 08/07/2017

Class IIA Aquifer B B B B B B B B B B B B B
Analyte Units 11/09 Sample Type FS FS FS FS DUP FS FS FS DUP FS FS FS FS
PFBA ug/L - 0.45 29 0.27 0.46 0.5 0.39 0.22 0.082 0.081 0.23 0.079 3.8 0.44
PFBS ug/L - <0.0039 0.027 0.01 <0.011 <0.010 0.082 1.9 0.021 0.026 <0.0023 <0.0021 0.049 <0.0060
PFDA ug/L - 0.026 0.91 0.085 0.57 0.68 0.55 0.25 0.0047 J 0.0067 J 0.03 0.016 0.43 1.1
PFDOA ug/L - <0.0020 0.19 <0.0024 <0.0055 <0.0051 0.0075 <0.0064 0.0068 J <0.0012 0.0026 <0.0010 <0.0089 0.017
PFHPA ug/L - 0.35 23 0.48 0.68 0.63 0.7 0.67 0.16 0.15 0.44 0.15 4.4 0.55
PFHXA ug/L 1.1 18 0.81 1.6 1.5 2.2 1.4 0.26 0.3 0.49 0.22 10 3
PFHXS ug/L - <0.0039 <0.021 0.0069 <0.011 <0.010 <0.013 <0.013 0.0094 0.0094 <0.0023 0.0047 <0.018 <0.0060
PFNA ug/L 0.01 0.089 1.2 0.15 0.55 J 0.78 J 0.41 0.32 0.033 0.036 0.1 0.044 0.82 0.22
PFOS ug/L - <0.0039 <0.021 0.0052 <0.011 0.026 J <0.013 <0.013 0.017 0.022 0.0065 0.024 <0.018 0.011
PFOSA ug/L <0.0020 <0.011 <0.0024 <0.0055 <0.0051 <0.0064 <0.0064 0.0020 J . 0.0038 J <0.0012 <0.0010 <0.0089 <0.0030
PFPEA ug/L 1 20 0.66 1.1 1.1 0.85 0.63 0.19 0.21 0.43 0.21 8.9 0.93
PFUNA ug/L - <0.0020 0.2 0.0039 <0.0055 <0.0051 0.055 0.016 <0.0012 <0.0012 <0.0012 <0.0010 <0.0089 0.084
PFOA ug/L - 0.65 2.4 0.99 1.8 1.9 1.2 1.5 0.35 0.38 0.74 0.32 8.1 0.84
PFDS ug/L - -- -- - -- - - -- - - -- -- -- --
PFTeDA ug/L - -- - -- - -- -- -- -- - -- -- -- --
PFTrDA ug/L - -- -- -- -- -- - - - - -- -- -- --
Notes:
HighlightedCells = Greater than NJCLASSItACriteriaof 0.01 ug/L
FS = FieldSample
Dup = DuplicateSample
J = Reported value may not be accurate or precise.

PFBA = PerfluorobutanoicAcid
PFBS = PerfluorobutaneSulfonicAcid
PFDA = PerfluorodecanoicAcid
PFDOA = PerfluorododecanoicAcid

PFHPA = PerfluoroheptanoicAcid
PFHXA = PerfluorohexanoicAcid
PFHXS= PerfluorohexaneSulfonic Acid
PFNA = PerfluorononanoicAcid

PFOS = PerfluorooctaneSulfonic Acid
PFOSA = PerfluorooctaneSulfonamide
PFPEA = PerfluoropentanoicAcid
PFUNA = PerfluoroundecanoicAcid

PFOA = PerfluorooctanoicAcid
PFDS = PerfluorodecaneSulfonic Acid
PFTeDA = PerfluorotetradecanoicAcid
PFTrDA = Perfluorotridecanoicacid
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AECOM Table 8B
Summary of Analytical Results

PFOA Monitoring Program
Part 2: Perfluorinated Compounds

Second Semester 2017
Chambers Works

Deepwater, New Jersey

Location J05-M01C C11-M01C P06-M02C P06-M02C N08-M01C R10-M01C L09-M01C AA25-M01C C11-M02D P06-M01D N08-M01D L09-M01D C11-M01E
NJ Sample Date 07/13/2017 07117/2017 07/24/2017 07/24/2017 07/26/2017 07/27/2017 07/28/2017 07/28/2017 07/17/2017 07/24/2017 07/26/2017 07/28/2017 07117/2017

Class IIA Aquifer C C C C C C C C 0 D 0 0 E
Analyte Units 11/09 Sample Type FS FS FS DUP FS FS FS FS FS FS FS FS FS
PFBA ug/L - 0.042 0.097 0.18 0.16 5.1 0.14 0048 <0.0010 0.15 0.053 0.74 2.1 <0.0010
PFBS ug/L - <0.0020 <0.0042 0.0031 <0.0019 0.1 <0.0020 0.16 <0.0020 0.02 <0.0020 0.16 0.75 <0.0020
PFDA ug/L 0.011 0.15 0.0042 J 0.0025 J 0.31 0.0088 0.099 <0.0010 0.1 0.068 0.09 0.16 <0.0010
PFDOA ug/L - <0.00098 0.036 <0.00097 <0.00096 <0.0046 <0.0010 <0.0032 <0.0010 <0.0051 0.013 <0.0025 <0.014 <0.0010
PFHPA ug/L - 0.045 0.13 0.27 0.24 2.5 0.21 1.1 J <0.0010 0.17 0.12 2 3.0 J <0.0010
PFHXA ug/L - 0.1 004 0044 0042 2.9 0.32 104 0.0026 0047 0.24 1.7 4.6 J <0.0010
PFHXS ug/L - <0.0020 <0.0020 0.0043 0.0045 0.021 <0.0020 0.0077 <0.0020 <0.010 <0.0020 <0.0051 <0.027 <0.0020
PFNA uQ/L 0.01 0.0038 0.048 0.034 0.027 1.6 0.036 0.2 <0.0010 1.1 0.042 0.36 0.71 <0.0010
PFOS uQ/L - <0.0020 0.0087 0.004 0.0025 0.042 0.0085 0.013 <0.0020 0.034 <0.0020 0.007 <0.027 <0.0020
PFOSA uQ/L - <0.00098 <0.00098 <0.00097 <0.00096 <0.0046 <0.0010 <0.0032 <0.0010 <0.0051 <0.00098 <0.0025 <0.014 <0.0010
PFPEA ug/L - 0.09 0.24 0.35 J 0.33 J 3.7 0.3 1AJ <0.0010 0.16 0.15 204 5.1 J <0.0012
PFUNA ug/L - <0.00098 0.043 <0.00097 <0.00096 0.13 <0.0010 0.0044 <0.0010 0.014 0.016 0.0068 <0.014 <0.0010
PFOA ug/L 0.074 0.089 0.39 0.34 304 0043 1.5 0.0021 1.9 0.17 1.9 3.5 <0.0010
PFDS ug/L - - -- -- -- - -- - - -- -- -- -- -
PFTeDA ug/L - -- -- -- -- -- -- -- - - -- -- -- -
PFTrDA UQ/L - - - - - - - - - - -- -- -- -- --

Location G04-M01E P06-M01E R10-M01E
NJ Sample Date 07/25/2017 07/25/2017 07/27/2017

Class IIA Aquifer E E E
Analyte Units 11/09 Sample Tvpe FS FS FS
PFBA ug/L - 0.0054 0.07 0.052
PFBS ug/L - <0.0020 0.0051 <0.0020
PFDA ug/L - <0.00099 <0.0010 <0.0010
PFDOA ug/L - <0.00099 <0.0010 <0.0010
PFHPA ug/L - 0.0021 0.057 0.031
PFHXA uQ/L - 0.0062 0.14 0.06
PFHXS uQ/L - <0.0020 <0.0020 <0.0020
PFNA uQ/L 0.01 <0.00099 0.0032 <0.0010
PFOS uQ/L - <0.0020 <0.0020 <0.0020
PFOSA uQ/L - <0.00099 <0.0010 <0.0010
PFPEA uQ/L - 0.0074 0.12 0.051
PFUNA ug/L - <0.00099 <0.0010 <0.0010
PFOA ug/L - 0.006 0.056 0.018
PFDS ug/L - - - --
PFTeDA ug/L - -- -- --
PFTrDA ug/L - -- -- --
Notes:
Highlighted Cells = Greater than NJCLASS IIA Criteria of 0.01 ug/L

FS = Field Sample

Dup = Duplicate Sample

J ;; Reported value may not be accurate or precise.

PFBA = Perfluorobutanoic Acid

PFBS = Perfluorobutane Sulfonic Acid
PFDA = Perfluorodecanoic Acid

PFDOA = Perfluorododecanoic Acid

PFHPA = Perfluoroheptanoic Acid

PFHXA = Perfluorohexanoic Acid

PFHXS = Perfluorohexane Sulfonic Acid
PFNA ;; Perfluorononanoic Acid

PFOS = Perfluorooctane Sulfonic Acid

PFOSA = Perfluorooctane Sulfonamide

PFPEA = Perfluoropentanoic Acid
PFUNA ;; Perfluoroundecanoic Acid

PFOA = Perfluorooctanoic Acid

PFDS = Perfluorodecane Sulfonic Acid
PFTeDA = Perfluorotetradecanoic Acid

PFTrDA = Perfluorotridecanoic acid
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Table 09 - CLCA_2H17.xls

Table 9
Summary of Analytical Results

Secure C Landfill Corrective Action Monitoring Program
Second Semester 2017

Chambers Works Complex
Deepwater, New Jersey

Location P21-M01B P21-M01B P21-M04B P21-R01B P21-R01B Q20-R01B
Sample Date 0711212017 0810812017 0711212017 0711212017 0711212017 0711212017

Analyte Units NJGWIIA Sample Type FS FS FS FS DUP FS
Voll!tlle Organic CGm~oundsjVOCsl
1,1,2- Trichlorotrifluoroethane UG/L 20000 <10 - <2 <2 <2 <2
1,4-Dioxane UG/L 0.4 <350 - <70 <70 <70 <70
1,2,4- Trichlorobenzene UG/L 9 <0.5 - <0.5 <0.5 <0.5 <0.5
1,2-Dichlorobenzene UG/L 600 17 -- <0.5 2 2 1
1,4-Dichlorobenzene UG/L 75 4 -- <0.5 <0.5 <0.5 <0.5
4-Chloroaniline UG/L 30 [3200] -- <2 <2 <2 <2
Aniline UG/L 6 [220] - <0.5 <0.5 <0.5 <0.5
N-Nitrosodimethylamine UG/L 0.8 <2 - <2 <2 <2 <2
Naphthalene UG/L 300 8 - <0.1 <0.1 <0.1 0.4 J
O-Toluidine UG/L -- 3300 - <0.5 <0.5 <0.5 <0.5
Seml·Volatile O.raanlc Compounds
Benzene UG/L 1 [200] -- <0.5 <0.5 <0.5 <0.5
Chlorobenzene UG/L 50 [1400] -- <0.5 5 5 5
Chloroform UG/L 70 <3 -- <0.5 <0.5 <0.5 0.7 J
Methylene Chloride UG/L 3 <10 -- <2 <2 UJ <2 <2
Toluene UG/L 600 78 -- <0.5 <0.5 <0.5 <0.5
Trichloroethene UG/L 1 <3 - <0.5 <0.5 <0.5 <0.5
Organics

-
TotalO!ganics MG/L 8.427 -- ND 0.007 - 0.007
Metals
Aluminum UG/L 200 [858] - [108001 <89.4 <89.4 <89.4
Sodium UG/L 50000 [2020001 - ~802001 [706001 [712001 [142000]
Arsenic UG/L 3 [80.2 J] -- ~3.5J] [6.7 J] [8.1 J] 2.3 J
Lead UG/L 5 [17.9] - [11.7] 0.17 J 0.19 J 3.7
Miscellaneous
Cyanide UG/L 100 7J -- <5 <5 <5 5J
Total Organic Halogen UG/L -- 5700 J -- 41 J 46 J 73 J 140 J
Total Organic Carbon UG/L -- -- 115000 4000 11800 12100 9000
Total Phenols UG/L - -- <100 13 J <10 <10 11 J
Sulfate UG/L 250000 10100 -- 103000 169000 168000 133000
Nitrate UG/L 10000 <40 - <40 270 J 250 J <40
Chloride UG/L 250000 [678000] - 166000 90000 91600 [311000]
Ammonia UG/L 3000 - [30400] 740 1600 1700 610
Field Measurements
Color NONE -- YES -- YES NONE - NONE
Dissolved Oxygen MG/L -- 6.98 -- 43.5 41.91 -- 33.81
Odor NONE - YES -- NONE NONE -- NONE
pH STD UNITS - 6.88 -- 5.72 5.98 -- 5.83
Redox MV - -94.2 -- 160.5 208 - 200.4
Specific Conductance UMHOS/CM - 3.422 -- 0.932 1.009 -- 1.554
Temperature Dearees C -- 15.94 -- 13.29 17.53 - 16.18
Turbidity Quantitative NTU - -53 -- 821 5.1 -- 13.08
Notes:
NJGWIIA = NJ Groundwater Quality Standards Class IIA
J = Estimated value due to poor lab matrix spike recovery
< = Not Detected at stated reporting limit
-- = Not Analyzed or Not Requested for this event
Yellow shading = Exceedence of NJGWIIA Criteria
Orange shading = Detection limit is above screening criteria
FS = Field Sample
DUP = Duplicate Sample
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AECOM Table 9
Summary of Analytical Results

Secure C Landfill Corrective Action Monitoring Program
Second Semester 2017

Chambers Works Complex
Deepwater, New Jersey

Location Q21-M01B
Sample Date 07/12/2017

Analyte Units NJGWIIA Sample Type FS
Volatile Organic Compounds NOCs
1,2,4-Trichlorobenzene ug/L 9 <0.5
1,2-Dichlorobenzene ug/L 600 <0.5
1,3-Dichlorobenzene ug/L 600 <0.5
1,4-Dichlorobenzene ug/L 75 <0.5
2,4-Dinitrotoluene ug/L 10 <1
2,6-Dinitrotoluene ug/L 10 <0.5
2,6-Xylidine ug/L -- 6J
2-Chloronaphthalene ug/L 600 <0.4
2-Methylnaphthalene ug/L 30 <0.1
2-Nitroaniline ug/L -- <0.5
3,3'-Dichlorobenzidine ug/L 30 <2
3-Chloroaniline ug/L -- 6J
3-Nitroaniline ug/L -- <0.5
4-Bromophenyl Phenyl Ether ug/L -- <0.5
4-Chloroaniline ug/L 30 3J
4-Chlorophenyl Phenyl Ether ug/L -- <0.5
4-Nitroaniline ug/L -- <0.5
Acenaphthene ug/L 400 <0.1
Acenaphthylene ug/L 100 <0.1
Aniline ug/L 6 0.8 J
Anthracene ug/L 2000 <0.1
Benzo(A)Anthracene ug/L 0.1 <0.1
Benzo(B)Fluoranthene ug/L 0.2 <0.1
Benzo(G,H,I)Perylene ug/L 100 <0.1
Benzo(K)Fluoranthene ug/L 0.5 <0.1
Benzo[AJPyrene ug/L 0.1 <0.1
Bis(2-Chloro-1-Methylethyl) Ether ug/L 300 <0.5
Bis(2-Chloroethoxy)Methane ug/L -- <0.5
Bis(2-Chloroethyl)Ether ug/L 7 <0.5
Bis(2-Ethylhexyl)Phthalate ug/L 3 <2
Butyl Benzyl Phthalate ug/L 100 <2
Carbazole ug/L - <0.5
Chrysene ug/L 5 <0.1
Di-N-Butyl Phthalate ug/L 700 <2
Dibenz(A,H)Anthracene ug/L 0.3 <0.1
Dibenzofuran ug/L -- <0.5
Diethvl Phthalate ug/L 6000 <2
Dimethvl Phthalate ug/L 100 <2
Fluoranthene ug/L 300 <0.1
Fluorene ug/L 300 <0.1
Hexachlorobenzene ug/L 0.02 <0.1
Hexachlorobutadiene ug/L 1 <0.5
Hexachlorocyclopentadiene uq/l, 40 <5
Hexachloroethane uo/L 7 <1
Indeno (1,2,3-CD) Pvrene uq/L 0.2 <0.1
Isophorone uq/l, 40 <0.5
N,N-Diethylbenzenamine ug/L - 4J
N-Dioctyl Phthalate ug/L 100 <2
N-Nitrosodi-N-Propylamine ug/L 10 <0.5
N-Nitrosodimethvlamine ug/L 0.8 ~51
N-Nitrosodiohenvlamine ug/L 10 <0.5
Naohthalene ug/L 300 <0.1
Nitrobenzene ug/L 6 <0.5
O-Toluidine ug/L - 1
Phenanthrene ug/L 100 2
Pvrene ug/L 200 <0.1
Semi-Volatile Oraanic Compounds (SVOCs)
1,1,1- Trichloroethane uc/L 30 <3
1,1,2,2- Tetrachloroethane uq/L 1 <3
1,1,2-Trichloroethane ug/L 3 <3
1,1,2-Trichlorotrifluoroethane ug/L 20000 <10
1,1-Dichloroethane ug/L 50 <3
1,1-Dichloroethene ug/L 1 <3
1,2-Dichloroethane ug/L 2 <3
1,2-Dichloroorooane ug/L 1 <3
1,4-Dioxane ug/L 0.4 <350
2-Hexanone ug/L 300 <15
Acetone ug/L 6000 <30
Benzene ug/L 1 <3
Bromodichloromethane ug/L 1 <3
Bromoform ug/L 4 <3
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Table 9
Summary of Analytical Results

Secure C Landfill Corrective Action Monitoring Program
Second Semester 2017

Chambers Works Complex
Deepwater, New Jersey

Location Q21-M01B
Sample Date 07/12/2017

Analyte Units NJGWIIA Sample Type FS
Carbon Disulfide ug/L 700 <5
Carbon Tetrachloride ug/L 1 <3
Chlorobenzene ug/L 50 <3
Chlorodibromomethane ug/L 1 <3
Chloroform ug/L 70 <3
cis-1,2 Dichloroethene ug/L 70 <3
cis-1.3-Dichloropropene ug/L - <3
Ethyl Chloride ug/L 5 <3
Ethylbenzene ug/L 700 <3
Methyl Bromide ug/L 10 <3
Methyl Chloride ug/L -- <3
Methyl Ethyl Ketone ug/L 300 <15
Methyl Isobutyl Ketone ug/L -- <15
Methylene Chloride ug/L 3 <10
Styrene ug/L 100 <5
Tetrachloroethene ug/L 1· <3
Toluene ug/L 600 <3
trans-1.2-Dichloroethene ug/L 100 <3
trans-1.3-Dichloropropene ug/L - <3
Trichloroethene ug/L 1 <3
Vinyl Chloride ug/L 1 <3
Xvlenes ug/L 1000 <3
Organics
Total Organics MG/L I - 0.028
Metals
Aluminum uq/l, 200 11270]
Sodium ug/L 50000 1151000]
Arsenic uo/l, 3 119.1 J]
Lead ug/L 5 1.5
Miscellaneous Parameters
Tentativley Identified Compound ug/L -- 5J
Cyanide uq/l, 100 43
Total Organic Halogen uq/L -- 640 J
Total Organic Carbon uq/l, -- 44300
Total Phenols ug/L -- 13 J
Sulfate ug/L 250000 150000
Nitrate ug/L 10000 <40
Chloride ug/L 250000 -.1412000]
Ammonia ug/L 3000 -.110400]
Field Parameters
Color NONE -- YES
Dissolved Oxygen MG/L -- 19.76
Odor NONE - NONE
pH STD UNITS -- 6.63
Redox MV - -76.8
Specific Conductance UMHOS/CM - 2.886
Temperature DEGREES C -- 15.18
Turbidity Quantitative NTU -- 95.3

Notes:
NJGWIIA = NJ Groundwater Quality Standards Class IIA
J = Analyte present. Reported value may not be accurate or precise.
Yellow Shading = Exceedence of NJGWIIA Criteria
Orange Shading = Detection limit is above screening criteria
-- = Not Analyzed or Not Requested for this event
< = Non detect at stated reporting limit.
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AECOM Table 10
Summary of Analytical Results

Secure C Landfill Detection Monitoring Program
Second Semester 2017

Chambers Works Complex
Deepwater, New Jersey

Location R19-M01B R19-M01B R19-M02B S19-M01 B S19-M02B
Sample Date 07111/2017 07/11/2017 07/11/2017 07/11/2017 07111/2017

Analyte Units NJGWIIA Sample Type FS DUP FS FS FS
Volatile Organic Compounds (VOCs)
1,1,1-Trichloroethane UG/L 30 <0.5 <0.5 <0.5 <0.5 <0.5
1,1,2,2-Tetrachloroethane UG/L 1 <0.5 <0.5 <0.5 <0.5 <0.5
1,1,2-Trichloroethane UG/L 3 <0.5 <0.5 <0.5 <0.5 <0.5
1,1,2-Trichlorotrifluoroethane UG/L 20000 <2 <2 <2 <2 <2
1,1-Dichloroethane UG/L 50 <0.5 <0.5 <0.5 <0.5 <0.5
1,1-Dichloroethene UG/L 1 <0.5 <0.5 <0.5 <0.5 <0.5
1,2-Dichloroethane UG/L 2 <0.5 <0.5 <0.5 <0.5 <0.5
1,2-Dichloropropane UG/L 1 <0.5 <0.5 <0.5 <0.5 <0.5
1,4-Dioxane UG/L 0.4 <70 <70 <70 <70 <70
2-Hexanone UG/L 300 <3 <3 <3 <3 <3
Acetone UG/L 6000 <6 <6 <6 <6 <6
Benzene UG/L 1 <0.5 <0.5 <0.5 <0.5 <0.5
Bromodichloromethane UG/L 1 <0.5 <0.5 <0.5 <0.5 <0.5
Bromoform UG/L 4 <0.5 <0.5 <0.5 <0.5 <0.5
Carbon Disulfide UG/L 700 <1 <1 <1 <1 <1
Carbon Tetrachloride UG/L 1 <0.5 <0.5 <0.5 <0.5 <0.5
Chlorobenzene UG/L 50 <0.5 <0.5 <0.5 <0.5 <0.5
Chlorodibromomethane UG/L 1 <0.5 <0.5 <0.5 <0.5 <0.5
Chloroform UG/L 70 <0.5 <0.5 <0.5 <0.5 <0.5
cis-1,2 Dichloroethene UG/L 70 <0.5 <0.5 <0.5 <0.5 <0.5
cis-1,3-Dichloropropene UG/L -- <0.5 <0.5 <0.5 <0.5 <0.5
Ethyl Chloride UG/L 5 <0.5 <0.5 <0.5 <0.5 <0.5
Ethvlbenzene UG/L 700 <0.5 <0.5 <0.5 <0.5 <0.5
Methvl Bromide UG/L 10 <0.5 <0.5 <0.5 <0.5 <0.5
Methyl Chloride UG/L -- <0.5 <0.5 <0.5 <0.5 <0.5
Methvl Ethvl Ketone UG/L 300 <3 UJ <3 UJ <3 UJ <3 UJ <3
Methvl lsobutvl Ketone UG/L -- <3 <3 <3 <3 <3
Methylene Chloride UG/L 3 <2 <2 <2 <2 <2
Styrene UG/L 100 <1 <1 <1 <1 <1
Tetrachloroethene UG/L 1 <0.5 <0.5 <0.5 <0.5 <0.5
Toluene UG/L 600 <0.5 <0.5 <0.5 <0.5 <0.5
trans-1,2-Dichloroethene UG/L 100 <0.5 <0.5 <0.5 <0.5 <0.5
trans-1,3-Dichloropropene UG/L -- <0.5 <0.5 <0.5 <0.5 <0.5
Trichloroethene UG/L 1 <0.5 <0.5 <0.5 <0.5 <0.5
Vinyl Chloride UG/L 1 <0.5 <0.5 <0.5 <0.5 <0.5
Xvlenes UG/L 1000 <0.5 <0.5 <0.5 <0.5 <0.5
Semi-Volatile Organic Compounds (SVOCs)
1,2,4-Trichlorobenzene UG/L 9 <0.5 <0.5 <0.5 <0.5 <0.5
1,2-Dichlorobenzene UG/L 600 <0.5 <0.5 <0.5 <0.5 <0.5
1,3-Dichlorobenzene UG/L 600 <0.5 UJ <0.5 UJ <0.5 UJ <0.5 UJ <0.5 UJ
1,4-Dichlorobenzene UG/L 75 <0.5 <0.5 <0.5 <0.5 <0.5
2,4-Dinitrotoluene UG/L 10 <1 <1 <1 <1 <1
2,6-Dinitrotoluene UG/L 10 <0.5 <0.5 <0.5 <0.5 <0.5
2-Chloronaphthalene UG/L 600 <0.4 <0.4 <0.4 <0.4 <0.4
2-Methvlnaphthalene UG/L 30 <0.1 <0.1 <0.1 <0.1 <0.1
2-Nitroaniline UG/L -- <0.5 <0.5 <0.5 <0.5 <0.5
3,3'-Dichlorobenzidine UG/L 30 <2 UJ <2 UJ <2 UJ <2 UJ <2 UJ
3-Nitroaniline UG/L -- <0.5 <0.5 <0.5 <0.5 <0.5
4-Bromophenvl Phenvl Ether UG/L -- <0.5 <0.5 <0.5 <0.5 <0.5
4-Chloroaniline UG/L 30 <2 UJ <2 <2 <2 <2
4-Chlorophenvl Phenvl Ether UG/L -- <0.5 <0.5 <0.5 <0.5 <0.5
4-Nitroaniline UG/L -- <0.5 <0.5 <0.5 <0.5 <0.5
Acenaohthene UG/L 400 <0.1 <0.1 <0.1 <0.1 <0.1
Acenaphthylene UG/L 100 <0.1 <0.1 <0.1 <0.1 <0.1
Aniline UG/L 6 <0.5 <0.5 <0.5 <0.5 <0.5
Anthracene UG/L 2000 <0.1 <0.1 <0.1 <0.1 <0.1
Benzo(A1Anthracene UG/L 0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Benzo(B)Fluoranthene UG/L 0.2 <0.1 <0.1 <0.1 <0.1 <0.1
Benzo(G,H,IlPervlene UG/L 100 <0.1 <0.1 <0.1 <0.1 <0.1
Benzo(K)Fluoranthene UG/L 0.5 <0.1 <0.1 <0.1 <0.1 <0.1
BenzofA1Pyrene UG/L 0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Bis(2-Chloro-1-Methvlethyl) Ether UG/L 300 <0.5 <0.5 <0.5 <0.5 <0.5
Bis(2-Chloroethoxv)Methane UG/L -- <0.5 <0.5 <0.5 <0.5 <0.5
Bis(2-Chloroethyl)Ether UG/L 7 <0.5 <0.5 <0.5 <0.5 <0.5
Bis(2-Ethvlhexvl)Phthalate UG/L 3 <2 <2 <2 <2 <2
Butyl Benzyl Phthalate UG/L 100 <2 <2 <2 <2 <2
Carbazole UG/L -- <0.5 <0.5 <0.5 <0.5 <0.5
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AECOM Table 10
Summary of Analytical Results

Secure C Landfill Detection Monitoring Program
Second Semester 2017

Chambers Works Complex
Deepwater, New Jersey

Location R19-M01B R19-M01B R19-M02B S19-M01B S19-M02B
Sample Date 07/11/2017 07/11/2017 07/11/2017 07/11/2017 07111/2017

Analvte Units NJGWIIA Sample Type FS DUP FS FS FS
Chrvsene UG/L 5 <0.1 <0.1 <0.1 <0.1 <0.1
Di-N-Butyl Phthalate UG/L 700 <2 <2 <2 <2 <2
Dibenz(A,H)Anthracene UG/L 0.3 <0.1 <0.1 <0.1 <0.1 <0.1
Dibenzofuran UG/L -- <0.5 <0.5 <0.5 <0.5 <0.5
Diethyl Phthalate UG/L 6000 <2 <2 <2 <2 <2
Dimethyl Phthalate UG/L 100 <2 UJ <2 UJ <2 UJ <2 UJ <2 UJ
Fluoranthene UG/L 300 <0.1 <0.1 <0.1 <0.1 <0.1
Fluorene UG/L 300 <0.1 <0.1 <0.1 <0.1 <0.1
Hexachlorobenzene UG/L 0.02 <0.1 <0.1 <0.1 <0.1 <0.1
Hexachlorobutadiene UG/L 1 <0.5 <0.5 <0.5 <0.5 <0.5
Hexachlorocvclooentadiene UG/L 40 <5 UJ <5 UJ <5 UJ <5 UJ <5 UJ
Hexachloroethane UG/L 7 <1 <1 <1 <1 <1
Indeno (1,2,3-CD) Pyrene UG/L 0.2 <0.1 <0.1 <0.1 <0.1 <0.1
Isophorone UG/L 40 <0.5 <0.5 <0.5 <0.5 <0.5
N-Dioctyl Phthalate UG/L 100 <2 <2 <2 <2 <2
N-Nitrosodi-N-Propylamine UG/L 10 <0.5 <0.5 <0.5 <0.5 <0.5
N-Nitrosodimethylamine UG/L 0.8 <2 <2 <2 <2 <2
N-Nitrosodiphenylamine UG/L 10 <0.5 <0.5 <0.5 <0.5 <0.5
Naphthalene UG/L 300 0.1 J 0.1 J <0.1 <0.1 <0.1
Nitrobenzene UG/L 6 <0.5 <0.5 <0.5 <0.5 <0.5
Nonanoic Acid UG/L -- -- 7J -- -- --
O-Toluidine UG/L -- <0.5 UJ <0.5 UJ <0.5 UJ <0.5 UJ <0.5 UJ
Phenanthrene UG/L 100 <0.1 <0.1 <0.1 <0.1 <0.1
Pvrene UG/L 200 <0.1 <0.1 <0.1 <0.1 <0.1
Organics
Total Organics I MG/L I -- T I 0.0001 I -- I ND ND ND
Metals
Aluminum UG/L 200 <89.4 <89.4 1417Bl <89.4 <89.4
Sodium UG/L 50000 [101000) [96500) 32000 30700 37300
Arsenic UG/L 3 15.41 15.1) [7.8) <0.72 <0.72
Lead UG/L 5 1.2 1.2 1.6 0.24 J 0.2 J
Miscellaneous Parameters
Ammonia UG/L 3000 2400 2200 490 J <200 <200
Chloride UG/L 250000 198000 196000 44700 59200 75300
Cyanide UG/L 100 <5 <5 <5 <5 <5
Nitrate UG/L 10000 140 140 110 <40 600
Sulfate UG/L 250000 12730001 1277000) 148000 111000 48100
Tentativley Identified Compound UG/L -- 6J -- 8J 35 J --
Total Orqanic Haloqen UG/L -- 110 J 98 J 42 J 54 J 65 J
Total Organic Carbon UG/L -- 12200 14200 2200 1300 2000
Total Phenols UG/L -- 11 J 15 J <10 <10 <10
Indicator Parameters
Color NONE -- NONE -- NONE NONE NONE
Dissolved Oxygen MG/L -- 3.13 -- 1.72 2.84 3.17
Odor NONE -- NONE -- NONE NONE NONE
pH STD UNITS -- 6.13 -- 6.06 5.11 4.92
Redox MV -- 42.6 -- 37.2 148.3 142.5
Specific Conductance UMHOS/CM -- 2.869 -- 1.044 0.526 1.193
Temperature DEGREES C -- 15.26 -- 15.58 15.6 14.98
Turbidity Quantitative NTU -- 17.4 -- 2.15 1.87 2.76

Notes:
NJGWIIA = NJ Groundwater Quality Standards Class IIA
J = Analyte present. Reported value may not be accurate or precise.
UJ = Not detected. Reporting limit may not be accurate or precise.
Yellow Shading = Exceedence of NJGWIIA Criteria
Orange Shading = Detection limit is above screening criteria
-- = Not Analyzed or Not Requested for this event
< = Non detect at stated reporting limit.
FS = Field Sample
DUP = Duplicate Sample
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AECOM Table 11
Summary of Analytical Results

Secure C Landfill Background Wells
Second Semester 2017

Chambers Works Complex
Deepwater, New Jersey

Location S24-M01B T22-M01B
Sample Date 07/11/2017 07/11/2017

Analyte Units NJGWIIA Sample Type FS FS
Volatile Organic Compounds (VOCs)
1,1,2- Trichlorotrifluoroethane ug/L 20000 <2 <2
1,2-Dichloropropane uQ/L 1 <0.5 <0.5
1,4-Dioxane ug/L 0.4 <70 <70
Benzene ug/L 1 <0.5 <0.5
Chi oro benzene uQ/L 50 <0.5 <0.5
Chloroform ug/L 70 <0.5 <0.5
Ethylbenzene ug/L 700 <0.5 <0.5
Methylene Chloride uQ/L 3 <2 <2
Toluene ug/L 600 <0.5 <0.5
Trichloroethene UQ/L 1 <0.5 <0.5
Xvlenes uQ/L 1000 <0.5 <0.5
Semi-Volatile Organic Compounds ISVOCS)
1,2,4-Trichlorobenzene UQ/L 9 <0.5 <0.5
1,2-Dichlorobenzene ug/L 600 <0.5 <0.5
1,4-Dichlorobenzene ug/L 75 <0.5 <0.5
4-Chloroaniline uQ/L 30 <2 <2
Aniline ug/L 6 <0.5 <0.5
N-Nitrosodimethylamine ug/L 0.8 <2 <2
Naphthalene uQ/L 300 <0.1 <0.1
O-Toluidine ug/L - <0.5 UJ <0.5 UJ
Metals
Aluminum ug/L 200 [232 B] [512 B1
Arsenic ug/L 3 [72.7] 1.5 J
Lead uQ/L 5 0.89 J 0.52 J
Sodium ug/L 50000 3140 [2260001
Miscellaneous Parameters
Ammonia ug/L 3000 1000 <200
Chloride UQ/L 250000 5400 [6310061
Cyanide ug/L 100 <5 <5
Nitrate uQ/L 10000 <40 4800
Sulfate ug/L 250000 31000 127000
Total Orqanic Halogen UQ/L - <39 UJ 49 J
Total Organic Carbon ug/L - 2300 1600
Total Phenols ug/L - <10 <10
Field Parameters
Color Color N N
Dissolved Oxygen mQ/L 7.41 2.01
Odor none NONE NONE
pH STD Units 6.78 5.32
Redox MV -42.5 119
Specific Conductance UMHOS/CM 0.305 2.524
Temperature Degrees C 12.61 13.98
Turbidity Quantitative NTU 27.6 2.06

Notes:
NJGWIIA = NJ Groundwater Quality Standards Class IIA
Yellow Shading = Exceedence of NJGWIIA Criteria
Orange Shading = Detection Limit is above NJGWIIA Criteria
B = Not detected substantially above the level reported in the laboratory or field blanks.
J = Analyte present. Reported value may not be accurate or precise.
< = Not detected at the stated reporting limit.
UJ = Not detected. Reporting limit may not be accurate or precise.
-- = Not Analyzed or Not Requested for this event
FS = Field Sample
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AECOM Appendix A

Chronology of Monitoring Programs

Well Nomenclature
The Chemours Chambers Works Complex initiated a groundwater monitoring system in the late
1960s. Analyses of groundwater samples indicated degraded water quality in the water-table
aquifer. As a result, DuPont (now Chemours 1) proposed that groundwater be withdrawn using
an interceptor well system (IWS) to prevent off-site migration of groundwater in the B, C, and
D aquifers at the Chambers Works Complex. The IWS was installed and placed in operation in
1970 and has been operating continuously since then.

Chemours has established a well designation system to identify wells at the Chambers Works
Complex. Each well is identified by a seven-character alpha numeric code (e.g., C11-M02D)
and is defined as follows:

• The first three characters denote well location on the alphanumeric grid.

• The fourth through sixth characters identify well type (i.e., M = monitor well,
P = piezometer, R = recovery well, and W = water supply well) and well number.

• The seventh character is a letter that identifies the aquifer corresponding to the screened
interval of the well (i.e., A, B, C, D, E, and F). Wells screened in more than one aquifer
are designated by two letters (e.g., CD). As a result of the Geologic Model Refinement
and Well Screen Verification Program [DuPont Environmental Remediation Services
(DERS), 1993], several wells were reassigned into other aquifers. When these wells are
discussed, the corrected aquifer designation is in parentheses following the well
designation [e.g., G04-M01 B(C)].

Monitoring Program 1984-1999
In August 1984, the New Jersey Department of Environmental Protection (NJDEP) and DuPont
verbally agreed to an Administrative Consent Order (ACO). The modified ACO was signed in
1988 and mandated the continued pumping of the IWS at a minimum rate of 1.5 million gallons
per day (mgd) to prevent off-site migration of the contaminated groundwater.

In November 1988, the NJDEP issued a New Jersey Pollutant Discharge Elimination System-
Discharge to Groundwater (NJPDES-DGW) permit for the Chambers Works Complex. The
permit required the implementation of groundwater quality monitoring and groundwater recovery
programs. The groundwater quality monitoring programs included a compliance monitoring
program for the Chambers Works Complex and a groundwater monitoring program for the
Secure C Landfill for Areas 2 through 4 at the former Carneys Point Works. The groundwater
recovery programs required continuation of the IWS and startup of the Delaware River
Corrective Action Program (DRCAP) consisting of four recovery wells located along the
Delaware River in the southwestern portion of the Chambers Works Complex. This program
was designed to contain flow from the B aquifer to the Delaware River south of the basins and
was placed online in July 1989.

In 1989, certain waste-specific constituent concentrations increased in two Secure C Landfill
point-of-compliance wells located hydraulically downgradient of Areas 1 and 2. DuPont

10n February 1,2015, ownership of the Chambers Works Site was transferred from E.I. du Pont de
Nemours and Company (DuPont) to Chemours. On July 1, 2015, the Chemours Company began
operating as an independent, publically traded company.
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attributed concentration increases to probable releases from Area 1 and believed that the
concentrations would attenuate over time as groundwater was recovered from Area 1. The
Chambers Works Remedial Action Plan for the Secure C Landfill-Cell 1 (DERS, 1991) outlined
a groundwater recovery system designed to capture the groundwater from Area 1 by pumping
wells P21-M01B and Q20-M02B. This system was implemented in 1991.

Waste constituents continued to be detected beyond Area 1 of the Secure C Landfill so DuPont
modified the pumping program. Recovery well P21-M01 B was replaced by well R20-M02B to
facilitate groundwater recovery downgradient of Area 2. The Secure C Landfill Proposed
Corrective Action Program (DERS, 1994) was approved by the NJDEP and implemented in
September 1994. Well R20-M02B continues to operate today. This groundwater recovery
system is designed to capture impacted groundwater from Area 1 of the Secure C Landfill.

In 1994, a risk evaluation demonstrated that discontinuing the DRCAP would not adversely
affect human health and the environment. Details of this evaluation were submitted in the
Phase I RCRA Facility Investigation Report (DERS, 1995). The NJDEP and Environmental
Protection Agency (EPA) approved termination of the DRCAP system in their July 25, 1995
comments on the Phase I Resource Conservation and Recovery Act (RCRA) Facility
Investigation (RFI). The DRCAP system was shut off on August 25, 1995.

In the second semester of 1995, DuPont conducted a limited aquifer study to determine if the C
Basin Well Point System (CBWS), established to alleviate artificially high head in the B aquifer
while the C Basin was operating, was still required following backfill and closure of the basin.
DuPont submitted the C Basin Well Point System Hydraulic Groundwater Gradient Evaluation
(DERS, 1995) to the NJDEP in August 1995. The investigation confirmed that the hydraulic
gradient of the groundwater within the B aquifer, west of the C Basin, is from the Delaware River
into the complex and this same groundwater flow regime exists whether the CBWS is operating.
The report recommended that the CBWS no longer be required. The NJDEP approved the
proposed termination of the CBWS in a written correspondence, dated August 30, 1995. The
system was shut off during September 1995.

In May 1996, DuPont submitted a technical memorandum assessing groundwater containment
in the E aquifer along the southern boundary of the Chambers Works Complex (DERS, 1996).
Modeling indicated that pumping well J05-W01 E at approximately 200 gallons per minute (gpm)
is sufficient to contain groundwater along the southern boundary of the Chambers Works
Complex. The memorandum proposed continued evaluation of E aquifer containment along the
southern plant boundary.

In 1996, DuPont evaluated the Solid Waste Management Unit (SWMU) 5 groundwater control
system and concluded that the slurry wall is effective in controlling off-site groundwater
migration. However, there is a potential for the A Zone groundwater to flow around the western
end of the slurry wall. In order to address this potential, DuPont submitted the technical
memorandum dated September 5, 1996, that proposed installing a groundwater collection
trench at the western end of the slurry wall to capture groundwater that may be migrating
around the slurry wall. In September 1997, DuPont installed a groundwater collection trench at
the western end of the SWMU 5 slurry wall to capture A Zone groundwater that could potentially
migrate around the slurry wall. The groundwater collection trench was connected to the well-
point system and put online in early November 1997. In late 1998, DuPont redesigned the
pumping system in order to optimize system performance and reduce pump failures.

On September 23, 1996, DuPont submitted a report on the Chambers Works groundwater
optimization model (DERS, 1996). The model indicated that groundwater can be contained on-
site in the B, C, and D aquifers at IWS pumping rates much lower than the permit required
1.5 mgd. DuPont proposed a test program to verify the model results and to determine the
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optimal IWS pumping rate to more efficiently meet the objectives of protecting human health
and the environment. DuPont also requested a minor modification of NJPDES-DGW Permit
No. NJ0083429 from an IWS pumping requirement of 1.5 mgd to a monthly average of 1.5 mgd.
On November 19, 1996, the NJDEP approved the modification of the IWS pumping
requirements from "requiring a pumping rate of 1.5 mgd" to "requiring a monthly average of
1.5 mgd until a different monthly average rate is requested by DuPont and approved by the
NJDEP."

In January 1998, DuPont installed six piezometers in the SWMU 5 area to monitor groundwater
in the A Zone and to evaluate the performance of the well-point system and groundwater
collection trench. DuPont also completed the field work for the Phase II RFI, which included a
site-wide groundwater and DNAPL investigation and an investigation of 22 individual SWMUs.

On June 4, 1998, DuPont received agency approval to remove wells P20-M01 Band Q23-M03B
from the Secure C Landfill Corrective Action Program. The agency also approved the DuPont
request to remove 30 wells from the quarterly water-level measurement requirements.

In February 1999, DuPont installed two recovery wells, Q13-R01C and Q13-R01D, as
replacements for Q 13-R01 CD that was abandoned. Improvements to the pipeline were
completed at the end of the year 2000. The wells were put online in March 2001.

In July 1999, DuPont added 12 monitoring wells to the Perimeter Monitoring Program (PMP) as
requested by NJDEP.

In August 1999, a groundwater discharge assessment by ENVIRON International Corporation
shows that concentrations in the B aquifer discharging to the Delaware River are significantly
lower than the Ambient Water Quality Criteria (AWQC). DuPont presented this information to
the EPA and NJDEP on February 9, 2000.

In September 1999, DuPont Corporate Remediation Group (CRG) began a Non Aqueous
Phase Liquid (NAPL) Study in support of the overall RCRA Corrective Action Program at the
Chambers Works Plant, as agreed upon with the EPA and NJDEP. The intent of the NAPL
Program was to: 1) identify specific well locations where either LNAPL or DNAPL was present,
and 2) determine the feasibility of recovering DNAPL from specific wells where the material was
present in recoverable quantities. During a September 1999 well survey, NAPL was detected in
14 out of approximately 350 wells on-site. Of these 14 wells, three were found to contain
recoverable quantities of DNAPL: two on-site monitoring wells (L13-M01 Band 112-M01B) and
one interceptor well (H11-R01 CD). DNAPL samples were collected from wells L13-M01 Band
112-M01B in October 1999 and from well H11-R01CD in December 1999. The samples were
analyzed for polychlorinated biphenyl (PCB) Aroclors and PCB congeners using Method 8082,
in order to characterize the material for disposal. The accumulated material was managed and
disposed as PCB remediated waste per 40 CFR 761 requirements and RCRA hazardous waste
regulations.

Monitoring Program 2000-2010
In March 2000, DuPont submitted the Salem Canal Technical Memorandum addressing the
potential migration of DNAPL in the B aquifer based on the Phase II RFI Investigation. It was
determined that DNAPL migration beneath the canal did not occur, but contamination was
detected in the groundwater that would require additional investigation.

In April 2000, two new E aquifer monitoring wells, C11-M01 E and G04-M01 E, were installed.
The new geologic information verifies the hydrogeologic model reported in the Geologic Model
Refinement and Well Screen Verification Program (DERS, 1993). The updated cross sections
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are included in Figures 28, 29, and 30 of the Second Semester 2000 Semi-Annual Report
(DuPont CRG, 2001).

On April 28, 2000, DuPont received agency approval to abandon 66 monitoring wells that are no
longer used for quarterly groundwater elevation mapping and the ten well points that are no
longer being used as part of the SWMU S groundwater water collection system.

In August 2000, DuPont submitted the quality assurance/quality control program; Environmental
Data Quality Assurance and Quality Control Program, (DuPont CRG, 2000).

In October 2000, DuPont installed wells J12-M01B and J12-M02B in the vicinity of the
remediated SMWU S6 ODCB Area. The wells were installed to monitor for DNAPl at the base
of the B aquifer.

In 2001, DuPont instituted a monthly NAPl survey to monitor the 14 original wells, plus the two
J12 wells, for the presence of NAPL. The current (2014) list of wells in the Monthly NAPl
Survey includes the following wells:

• GOS-M03B • J12-M02B • D1S-M01C

• GOS-M02B • K11-M01B • H11-R01CD

• G06-M03B • l12-M03B • l13-M02B

• 112-M02B • l13-M01B • M12-M04B

• J10-M02B • M12-M02B • G06-M02B

• J12-M01 B • G06-M04B

In April 2001 , DuPont submitted the Salem Canal Supplemental Investigation Technical
Memorandum. The memorandum concluded that groundwater flow is northwesterly towards the
Salem Canal with a groundwater gradient of less than one percent. The extent of groundwater
contamination is limited to a small area in the parking lot where engineering and administrative
controls exist. DuPont received agency approval on August 27, 2001, for no additional work in
the area and to abandon the ten temporary piezometers.

On April 16, 200, DuPont received agency approval for the lateral expansion at the C landfill.
This includes construction of Area SA, which provides an additional 217,000 cubic yards of
waste capacity, as well as vertical expansion providing an additional 24,000 cubic yards of
capacity to the existing landfill. Construction of Area SA was completed and began accepting
material in July 2001.

In May and June of 2001, DuPont abandoned 67 monitoring wells that were no longer used for
quarterly groundwater elevation mapping and ten well points that were no longer being used as
part of the SWMU S groundwater water collection system.

In July 2001, DuPont added 1,2-dichloropropane, ethylbenzene, and xylenes (total) to the
Secure C landfill Detection Monitoring Program (ClF-DM) target analyte list.

On May 21,2002, DuPont received agency approval to reduce the frequency of groundwater
elevation maps from quarterly to semi-annually.

In a department letter dated January 7, 2003, it was stated that further radioactive isotope
groundwater sampling on the A and B Sanitary landfill was not required. According to the Solid
Waste Facility Permit #1713B, issued on June 7, 2001, two upgradient wells (R09-M01 Band
U12-M01A), one downgradient well (012-M01 B), and one interceptor well (Q13-R01C) were
sampled for four quarters and screened for the presence of radioactive isotopes. The first
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sampling event occurred in October 2001, and the final sampling event was completed in July
2002.

In April 2002, DuPont completed work on SWMUs 5 and 43. Completed activities included the
following:

• Installed a 1,400-foot long sheet-pile retaining wall to stabilize the shoreline and
enhance groundwater containment in both the A Zone and B aquifer.

• Removed 11,400 cubic yards of contaminated sediment in the intertidal and subtidal
zones.

• Drained the SWMU 43 pond and subsequently filled it with approximately 21,000 cubic
yards of clean fill.

On February 3,2003, DuPont received agency approval of the RFI Phase III RCRA Facility
Investigation Report contingent upon a response to comments. In a DuPont email to the EPA
and NJDEP, dated February 19, 2003, DuPont agreed to sample four B aquifer wells as part of
the RCRA SWMU post-closure plan. The four wells added to the RCRA Units Post Closure
Monitoring Program are downgradient of their respective SWMUs and will be sampled annually
beginning in July 2003. Well L12-M01 B will monitor SWMU 21, well C09-M01 B will monitor
SWMU 25, well G14-M01B will monitor SWMU 26, and well C08-M01B will monitor SWMU 28.

On December 20,2002, the RFI Phase III tidal study was conducted after the completion of the
SMWUs 5 and 43 remediation activities and submitted under separated cover to the agencies.
DuPont received agency approval of the report on March 18, 2003. The semi-annual water-level
sampling schedule was revised based on the results of the tidal study. Also, as agreed to with
the EPA and NJDEP, DuPont added well F16-M10B to the PMP to monitor groundwater quality
in the areas behind the slurry and sheet-pile walls.

In April 2005, Area 5B of the Secure C Landfill began receiving waste and was added to the
Leachate Collection System Monitoring Program.

As agreed by NJDEP in a letter dated May 27,2005, monitoring well C11-M01 B was removed
from the perimeter monitoring program since it has shown low piezometric head values and long
lag times. A replacement well, C11-M03B was installed in the immediate vicinity in December
2005. C11-M03B was sampled as part of the PMP during the July 2006 sampling event.

On July 1, 2005 DuPont presented a long-term remedial strategy in a letter to the NJDEP in
response to the April 5, 2005 Delaware River Initiative letter. In the letter it was recommended to
complete an optimization study of the IWS to reduce the amount of groundwater recovered
while still maintaining hydraulic containment at the site perimeter in accordance with the long-
term strategy. Results of the study indicated that the optimum pumping scenario identified for
the site includes five pumping wells recovering approximately 1 mgd or 700 gpm. The optimized
scenario was based on the groundwater modeling reported in the October 2007 Groundwater
Flow and Optimization Models Report (submitted as Appendix H in the October 2007 First
Semester 2007 Semi-Annual NJDEP-DGW Report)

On December 21,2005 The Phase IV Supplemental RFI Work Plan was submitted to the EPA
and NJDEP. DuPont received agency approval and field activities began in August 2006.

In April 2006, monitoring wells Z20-M01 Band Z20-M01 C were reassigned to the Band C
aquifers, respectively in April 2006. Previously, they were assigned to the C and D aquifers. A
review of the local geology and hydrogeology showed that the wells were more representative
as Band C aquifers wells, respectively.
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Sodium was added to the Leachate Collection Detection System Analyte List as recommended
in the Second Semester 2005 Semi-Annual NJPDES-DGW Report (April 2006).

NJPDES-DGW Permit No. NJ0083429, modified May 1, 2006, requires the monitoring of 33
wells for PFOA. Results will be submitted to NJDEP within 90 days of sampling. The PFOA
Monitoring Program monitors 36 wells for 13 perfluorinated compounds (PFCs) semi-annually in
compliance with NJPDES-DGW Permit No. NJ0083429. Results of the sampling events are
submitted to NJDEP within 90 days of sampling and are also presented in the corresponding
semi-annual NJPDES-DGW reports. The first sampling event occurred in July 2006.

In July 2006, corrective action well R20-M02B at the Secure C Landfill stopped pumping due, in
part, to a clogged pipeline. It was also later discovered that the screen was severely damaged.
The well was abandoned in November 2006. Replacement well, P21-R01 B, was installed in
December 2006 for the abandoned well R20-M02B. DuPont received NJDEP approval to the
minor modification to its Water Allocation Permit in April 2007. New pumping well P21-R01 B
became operational in October 2007.

In July 2006 remediation activities began at SWMU 52 following SWMU 52 Interim Stabilization
Measure Work Plan (January 2006) as approved by the NJDEP. NJDEP also approved the
DuPont request to put the non-hazardous soils from SWMU 52 into the vault. The SWMU 52
ISM remedial activities were completed in January 2007. Upon completion of the SWMU 52
ISM, the A Basin Soil Vault was capped and closed. A Remedial Action Report for the SWMU
52 ISM was submitted in March 2007

On December 26,2006 DuPont submitted a Preliminary Assessment Report (PAR), which
outlined the history of the site to the EPA and NJDEP. The PAR identified potential sources
within the active Chambers Works manufacturing area where particular types of production
processes were located. Eleven areas of concern (AOCs) were recommended for further
investigation. The AOCs are large, cover previously investigated SWMUs. The PAR was
approved by EPA (EPA, 2008) and the 11 AOCs were added to the HSWA permit, therefore
becoming part of the RCRA Corrective Action Program.

In late 2006 to early 2007, the Delaware River Groundwater to Surface-Water Investigation was
performed in accordance with the NJDEP approved work plan (DuPont, 2005). The investigation
was completed in multiple phases. Phase I consisted of a bathymetric survey, geophysical
investigations and intrusive sediment characterization to determine sediment thickness,
underlying B aquifer thickness and the B/C clay elevation. Phase I also included a visual
inspection of the sea wall during low tide to look for compromised structural integrity or
groundwater seeps from the A zone.

In January 2007 twelve perfluorinated compounds were added and sampled as part of the
PFOA Monitoring Program.

On February 13, 2007 the report DuPont Chambers Works Ecological Investigation Work Plan
was submitted to NJDEP to address recommendations made in the September 18, 2006
Baseline Ecological Investigation. Field activities began in March 2007 and were completed in
March 2008. DuPont submitted the findings of the investigation in the Ecological Investigation
Report in March 2009. Additional sampling was completed in Bouttown Creek's ditch system in
October 2009 and was documented in the Summary of Ecological Investigations in Carneys
Point (URS, 201Ob). A weight of evidence evaluation of ecological risks based on the findings
recommended no additional investigations were necessary. In a letter dated December 6, 2010
NJDEP Bureau of Environmental Evaluation and Risk Assessment, Environmental Toxicology
and Risk Assessment (BEERAIETRA) supported the recommendation for no further
investigation, provided environmental conditions in Bouttown Creek do not change dramatically.
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In April 2007, three additional monitoring wells were installed and added to the PFOA
Monitoring Program as requested by NJDEP after reviewing the Site Investigation Report for
PFOA (DuPont CRG, 2006). These wells were first sampled as part of the second semester
2007 PFOA Monitoring Program.

In August 2007, Area 7 of the Secure C Landfill began receiving waste and was added to the
Leachate Collection System Monitoring Program.

In August 2007 a report titled Phase IV Supplemental Report was submitted to the NJDEP with
updated fact sheets for each SWMU.

In December 2007, as a result of the discovery of PCB-containing NAPL during the installation
of well T29-P01A, follow-up investigations was conducted in December 2007, February/March
2008 and June 2008 to delineate the source area and determine the extent of the NAPL.
DuPont submitted the T29 Area Polychlorinated Biphenyls (PCB) Removal Work Plan in August
2009 to EPA's Toxic Substances Act (TSCA) task force. EPA approved the work plan on
October 16, 2009. Permits were obtained and remediation of the area began on July 2011 and
was completed by August 2011.

In March 2008, Phase 2 of the Delaware River Groundwater to Surface-Water investigation
which consisted of installation of temporary wells and groundwater sampling was completed.
Phase 3, was also completed in March 2008. Phase 3 consisted of collecting sediment samples
and conducting biodegradation study to evaluate the ability of indigenous microbes to degrade
site-related constituents. The results of these investigations were submitted to the NJDEP in the
Delaware River Site Investigation Report in December 2008.

On September 17, 2008, DuPont obtained NJDEP approval to allow a 90-day testing period of
the optimized IWS (email) and began the testing period on June 26,2009. The field test
purpose was to demonstrate that the groundwater capture could be achieved at an optimized
flow rate of 1.0 mgd as predicted by the model. The new IWS pumping rate of 1.0 mgd became
effective with the new NJPDES-DGW Permit Number NJ0083429 on May 1, 2010.

Corrective action well P21-M03B collapsed and was abandoned on September 17, 2008. The
replacement well P21-M04B was installed in January 2009. The new well was first sampled in
February 2009.

In August 2008, it was determined that the J05-W01 E pumping well system required pipeline
replacement in order to continue the E aquifer groundwater recovery program. From August
2008 until January 2010 the J05-W01 E pumping system was off-line from while the area was
being evaluated as part of the IWS optimization. NJDEP agreed upon temporary pump
shutdown as part of the associated IWS optimization plan in an email dated September 17,
2008. Quarterly monitoring of downgradient E aquifer wells, J04-M01 E and G04-M01 E, located
to the south of the Salem Canal for the detection of site constituents began in July 2009. The
pump and pipeline was replaced and pumping resumed in February 2010, the analytical data
showed no increase in the two downgradient well; therefore, it was recommended that quarterly
monitoring end, and sampling frequency at G04-M01 E and J04-M01 E be reduced to annual.

In 2009, a follow up ecological investigation recommendations were outline in the Delaware
River Remedial Investigation Work Plan (URS, 2009). DuPont collected additional surface-water
and sediment samples as outlined in the work plan in September 2009.

On February 6 2009, a work plan titled Delaware River NAPL Delineation Work Plan was
submitted to the NJDEP. The purpose of the investigation was to address NAPL that was
discovered in the B aquifer at one sample location off-shore from the Fluoroproducts area
during the Phase 2 Delaware River Groundwater to Surface-Water Investigation. Off-shore
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delineation was completed in March 2009 and the results were reported in the August 2010
Perimeter Investigation Report as Appendix L.

In October 2009 a Perimeter Investigation Sampling Plan was submitted to the NJDEP and
EPA. Field work was completed in late December 2009.

Monitoring Program 2010- Present
Upon completion of the SWMU 52 ISM, the A Basin Soil Vault was capped and closed. The
NJDEP has approved the A and B Basin closure conditioned on a fully executed Declaration of
Environmental Restriction (DER), with the exception of the A Basin vault. A deed notice for the
A and B Basins (along with 15 other SWMUs) has been approved by the NJDEP and recorded
in Salem County. A copy of the recorded deed notice has been submitted to the NJDEP. The A
Basin Vault leachate system became operational in March 2010, and a Remedial Action Report
for the A Basin Vault was submitted in mid-2010.

On May 1, 2010 the new IWS pumping rate of 1.0 mgd became effective with the new NJPDES-
DGW Permit Number NJOOB3429.

In August 2010 The Perimeter Investigation Report (URS, 2010), was submitted to the NJDEP
and EPA. The investigation identified three shallow groundwater plumes in the manufacturing
area that may migrate to the Delaware River as a result of incomplete capture of the B aquifer
by the IWS. The plumes were noted to be located in the Fluoroproducts Area (AOC 1), former
Tetraethyl Lead (TEL) Area (AOC 2) and the in the western portion of the Jackson Lab area
(AOC 3).

In October 2010 The Delaware River Ecological Investigation completed its third and final phase
of sampling. A report was submitted with finds from the investigation and recommendations to
the NJDEP (URS, 2011). DuPont received a comment letter from the NJDEP in September
2012.

In November, 2010 the DuPont Chambers Works Classification Exception Area (CEA) Biennial
Certification Report was submitted to the NJDEP. A NJDEP CEA was established to provide
public notice that the constituent standards for a given aquifer classification (Class II A drinking
water) are not being met due to anthropogenic influences. Chambers Works CEA 1
encompasses the entire complex.

In July 2011, a shallow B aquifer pumping well D15-R01 B was installed to obtain capture from
the plume. Pump Test were completed from April 2012 through May 2012. An initial pre-design
investigation was developed which included the installation of piezometers for pump test
measurements. NAPL was observed in one piezometer, D15-POBB. D15-POBB was added to
the NAPL survey and recovery list in 2014.

In 2011, it was determined that the pump associated with recovery well J05-W01 E was failing
and would need to be replaced. Pump replacement and well assessment activities occurred
from January 30 thru the week of February 6, 2012.

On November 2B, 2012, a CEAlWell Restriction Area (WRA) Permit Fact Sheet was submitted
along with the DuPont Chambers Works Classification Exception Area (CEA) Biennial
Certification Report (submitted electronically November 2, 2012).

In December 2012, the Perimeter Area (AOCs 1, 2, & 3) Remedial Action Selection Report
(RASR) was prepared by Geosyntec Consultants and submitted to NJDEP and EPA.

In December 2012, six additional E aquifer monitoring wells were installed so as to refine the
understanding of the groundwater quality in the E aquifer at the southern end of the site.
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In 2013, a data gap analysis was performed for site solid waste management units (SWMUs)
and areas of concern (AOCs). Data gaps identified were included in the RFI Data Gap Sampling
Plan (URS, 2013a). The plan was approved by NJDEP in December 2013. The data gap field
investigation was completed in February 2014. The 2014 RFI report presents a comprehensive
summary of data collected from prior RFI phases and associated investigations, and integrates
the data and information collected during the most recent 2013-14 RFI data gap investigation.

In early 2013 the Salem Canal steel sheet-pile barrier (SPB) that was installed in 2008 was
extended to the Munson Dam area. Based on March 11, 2013 water level data, groundwater
elevations have risen behind the SPB, indicating the SPB is effectively inhibiting flow from the B
aquifer to the Salem Canal. Additional studies to monitor the effect of the SPB on groundwater
flow and quality and the condition of the sediments within the Salem Canal area were
documented with detail analysis and conclusions are summarized in the Salem Canal
Groundwater Remedial Action Progress and Sediment Investigation Status Report (URS, 2013).

In an email dated April 29, 2013, the NJDEP approved the recommendation to resume annual
sampling of J04-M02E and G04-M01 E.

In June 2013, DuPont installed one injection well with a cluster of 12 monitoring points within a
30-foot by 30-foot square area to support hydraulic characterization of passive aerobic
biostimulation activities. As part of the hydrogeology assessment activities, in August 2013,
DuPont request a 180-calendar day Permit-By-Rule (PBR) so as to discharge potassium
bromide (KBr) (as a tracer for hydraulic testing), oxygen, monopotassium phosphate, and
ammonium chloride as nutrients for enhancing aerobic degradation. On October 16, 2013,
DuPont received the PBR approval with L07-M01 B to be added to the sampling program as an
upgradient well. On November 12, 2013 injection of the KBr test started. During an attempt to
install the Waterloo Ernitter I" into L07-M02B, the emitter failed to reach the bottom of the well
and it was determined that the well collapsed. The well was replaced and the oxygen diffusion
testing was started.

In a letter dated December 2,2013, the NJDEP commented on the 2013 RFI Data Gap
Sampling Plan. NJDEP requested a review historical PFOAlPFC soil and groundwater
investigations and DGW program for data gaps. Based on the site wide evaluation it was
determined that potential data gaps existed in the manufacturing area that could be filled by
additional sampling of 15 monitoring wells for PFOAlPFCs analytes. Samples were collected in
January 2014.

In letters dated March 13 and April 25, 2017, NJDEP provided comments on the Second
Semester 2016 NJPDES-DGW Report. In response to those comments, the following updates
will be included to the NJPDES-DGW program going forward:

• Starting in the second semester of 2017, EPA method 537 Modified was used for the
PFOA Monitoring Program. Method 537 Modified is also currently used for other
monitoring programs at Chambers Works and includes perfluorotridecanoic acid (PFTrA)
and perfluorotetradecanoic acid (PFTeDA), as requested by the agencies.

• Also starting in the second semester of 2017, 1,4-dioxane and Freon" 113 were added
to the volatile organic compound (VOC) analyte list for all areas where VOC sampling is
required.

Second Semester 2017 Semi Annual NJPDES-DGW Report
App A_2017.docx

A-9



AECOM Appendix A

References
DERS. May 1996. E Aquifer Technical Memorandum. DuPont Chambers Works Complex,

Deepwater, New Jersey.

DERS. May 1995. Phase I RCRA Facility Investigation Report. DuPont Chambers Works
Complex, Deepwater, New Jersey.

DERS. 1994. Secure C Landfill Proposed Corrective Action Program. DuPont Chambers
Works.

DERS. 1993. Geologic Model Refinement and Well Screen Verification Program. DuPont
Environmental Remediation Services. 1992. Current Conditions Report. DuPont
Chambers Works, Deepwater, New Jersey.

DERS. 1992. Current Conditions Report. DuPont Chambers Works, Deepwater, New Jersey.

DERS. 1991. Chambers Works Remedial Action Plan for the Secure C Landfill- Cell 1.

DuPont CRG. 2009. Ecological Investigation Report. DuPont Chambers Works, Deepwater,
New Jersey.

DuPont CRG. 2008. Delaware River Groundwater to Surface-Water Investigation Report.
DuPont Chambers Works, Deepwater, New Jersey.

DuPont eRG. 2007a. Phase IV Supplemental RCRA Facility Investigation Report. DuPont
Chambers Works Complex, Deepwater, New Jersey.

DuPont CRG, 2007b. Salem Canal Interim Remedial Action Work Plan. DuPont Chambers
Works, Deepwater, New Jersey.

DuPont CRG. 2007c. Site Investigation Report Addendum for Perfluorooctanoic Acid. DuPont
Chambers Works, Deepwater, New Jersey.

DuPont CRG. 2006a. Preliminary Assessment Report. DuPont Chambers Works Complex,
Deepwater, New Jersey.

DuPont eRG. 2006b. Baseline Ecological Evaluation. DuPont Chambers Works Site,
Deepwater, New Jersey.

DuPont eRG. 2006c. Site Investigation Report for Perfluorooctanoic Acid. DuPont Chambers
Works, Deepwater, New Jersey.

DuPont CRG. 2005a. SWMU 8 (Landfill IV) Remedial Investigation Report. DuPont Chambers
Works, Deepwater, New Jersey.

Second Semester 2017 Semi Annual NJPDES-DGW Report
App A_2017.docx

A-10



AECOM Appendix A

DuPont CRG. 2005b. Phase IV RCRA Facility Investigation Report. DuPont Chambers Works,
Deepwater, New Jersey. DuPont CRG. 2006. Site Investigation Report for PFOA.
DuPont Chambers Works, Deepwater, New Jersey.

DuPont CRG. 2004. Supplemental Evaluation on Potential Groundwater to Surface Water
Migration in Further Support of the Environmental Indicator (EI) CA750 Determination.
DuPont Chambers Works, Deepwater, New Jersey.

DuPont CRG. 2003. Environmental Indicator Determination Report-CWK Current Human
Exposures under Control (CA725). DuPont Chambers Works, Deepwater, New Jersey.

DuPont CRG. 2002. Phase 1/1RCRA Facility Investigation Report for DuPont Chambers Works.
Deepwater, New Jersey.

DuPont CRG. 2001. Second Semester 2000 Semi-Annual Report. DuPont Chambers Works,
Deepwater, New Jersey.

DuPont CRG. 2000. Environmental Data Quality Assurance and Quality Control Program.

DuPont CRG. 1998. Phase 1/RCRA Facility Investigation Report. DuPont Chambers Works,
Deepwater, New Jersey.

EPA. 2008. Approval of Preliminary Assessment Report. DuPont Chambers Works,
Deepwater, New Jersey.

Geosyntec Consultants, Inc. 2012. Perimeter Area (AOCs 1,2, & 3) Remedial Action Selection
Report (RASR). DuPont Chambers Works, Deepwater, New Jersey.

Geotrans. 2006. Groundwater Modeling Report, DuPont Chambers Works Site, Deepwater,
NJ.

URS. 2013a. RCRA Facility Investigation Data Gap Sampling Plan. DuPont Chambers Works,
Deepwater, New Jersey.

URS. 2013b. Interior Investigation Technical Memorandum. DuPont Chambers Works,
Deepwater, New Jersey.

URS. 2013c. A DNAPL Conceptual Model for the Triangle Intermediates Area. DuPont
Chambers Works Site, Deepwater, New Jersey.

URS. 2013d. Salem Canal Groundwater Remedial Action Progress and Sediment Investigation
Status Report. DuPont Chambers Works, Deepwater, New Jersey.

URS. 2011 a. Delaware River Remedial Investigation Report. DuPont Chambers Works Site,
Deepwater, New Jersey.

Second Semester 2017 Semi Annual NJPDES-DGW Report
App A_2017.docx

A-11



AECOM Appendix A

URS. 2011 b. Perfluorooctanoic Acid Groundwater Investigation Report Addendum II. DuPont
Chambers Works, Deepwater, New Jersey.

URS. 2010a. Perimeter Investigation Report. DuPont Chambers Works Site, Deepwater, New
Jersey. August 2010.

URS. 2010b. Summary of Ecological Investigations in Carneys Point, DuPont Chambers Works
Site, Deepwater, New Jersey.

URS. 2010c. IWS Optimization Project Data Compendium and Review, DuPont Chambers
Works, Deepwater, New Jersey.

Second Semester 2017 Semi Annual NJPDES-DGW Report
App A_2017.docx

A-12



AECOM

Second Semester 2017 Semi-Annual NJPDES-DGW Report
008221_ 4-27-18_2H17DGW.docx

Appendix B

Water-Level Measurements
with Well Assignments
by Aquifer



AECOM Appendix B
Water Levels - October 2017

Second Semester 2017 Semi-Annual NJPDES-DGW Report
Chambers Works Complex
Deepwater, New Jersey

Toe NAVD88
WelllD DTW Date Northing Easting NAVD88 Aquifer Elev Mapped Comments

F16-P01A 9.50 10/5/2017 316513.23 209625.94 10.17 A 0.67 YES
G16-M01A 5.42 10/5/2017 316505.90 209825.14 7.83 A 2.41 YES
G16-M02A 5.84 10/5/2017 316519.60 209854.61 8.41 A 2.57 YES
G16-P01A 6.19 10/5/2017 316243.96 210071.58 6.60 A 0.41 YES
G16-P02A 7.16 10/5/2017 316331.88 209705.45 8.39 A 1.23 YES
G16-P03A 4.26 10/5/2017 316454.66 209923.41 6.87 A 2.61 YES
G16-P04A 4.01 10/5/2017 316469.05 209927.42 7.09 A 3.08 YES
H16-P01A 5.20 10/5/2017 316521.90 210086.14 7.83 A 2.63 YES
H16-P02A 5.72 10/5/2017 316396.78 210122.53 4.06 A -1.66 YES
H17-M01A 4.91 10/5/2017 316664.54 210155.33 8.57 A 3.66 YES
H17-P01A 4.80 10/5/2017 316605.34 210414.25 7.10 A 2.30 YES
117-M01A 4.96 10/5/2017 316730.62 210492.85 8.35 A 3.39 YES
117-M02A 5.55 10/5/2017 316758.48 210532.19 8.41 A 2.86 YES
117-P01A 5.01 10/5/2017 316680.16 210514.48 3.90 A -1.11 YES
117-P02A 5.85 10/5/2017 316667.50 210583.17 3.76 A -2.09 YES

AA25-M02B 5.72 10/5/2017 319845.21 217831.02 4.59 B -1.13 YES
C06-P01B 6.61 10/5/2017 312548.33 208106.50 6.65 B 0.04 YES
C08-M01B 9.41 10/5/2017 313232.71 208093.52 10.16 B 0.75 YES
C10-M02B 8.54 10/5/2017 313823.84 208140.89 8.88 B 0.34 YES
C11-M03B 5.25 10/5/2017 314425.98 208214.74 7.52 B 2.27 YES
C14-P01A 8.34 10/5/2017 315554.75 208426.07 8.50 B 0.16 YES
D06-M01B 8.42 10/5/2017 312300.27 208513.18 8.89 B 0.47 YES
D06-P01B 4.24 10/5/2017 312544.77 208833.31 6.27 B 2.03 YES
D07-M01B 8.53 10/5/2017 312829.78 208685.02 10.96 B 2.43 YES
D08-P03B 7.77 10/5/2017 313369.29 208856.72 12.20 B 4.43 YES
D09-P01B 7.88 10/5/2017 313597.21 208538.58 10.73 B 2.85 YES
D11-M01B 4.87 10/5/2017 314422.16 208672.86 6.14 B 1.27 YES
D11-P01 B 1.36 10/5/2017 314038.59 208651.48 3.30 B 1.94 YES
D13-M01B 4.44 10/5/2017 315192.66 208815.88 5.27 B 0.83 YES
D14-M01B 4.94 10/5/2017 315566.94 208594.23 5.26 B 0.32 YES
D14-P01B 7.09 10/5/2017 315394.71 208689.16 7.67 B 0.58 YES
D15-M01B 6.08 10/5/2017 315926.26 208756.30 6.06 B -0.02 YES
E07-P01B 4.09 10/5/2017 312926.08 209190.93 5.86 B 1.77 YES
E11-P01B 5.69 10/5/2017 314247.03 208943.41 6.69 B 1.00 YES
E15-M01B NM 10/5/2017 316163.69 209158.77 6.35 B -- YES Not measured, well inaccessible, inside demo area
E15-P03B NM 10/5/2017 315890.52 209396.23 3.92 B -- YES Not measured, well inaccessible, inside demo area
F05-M02B 6.30 10/5/2017 312090.01 209522.65 8.03 B 1.73 YES
F05-M04B 4.8 10/5/2017 312061.88 209658.21 6.84 B 2.04 YES
F05-M05B 5.4 10/5/2017 312058.34 209657.60 6.39 B 0.99 YES
F06-M02B 6.39 10/5/2017 312194.06 209284.33 7.94 B 1.55 YES
F06-P01B 4.73 10/5/2017 312460.86 209639.86 6.34 B 1.61 YES
F08-M01B 7.46 10/5/2017 313304.79 209572.16 8.98 B 1.52 NO
F11-M01B 7.38 10/5/2017 314404.19 209638.15 8.05 B 0.67 YES
F16-M01B 9.70 10/5/2017 316502.90 209622.81 9.85 B 0.15 YES
G04-M02B 7.90 10/5/2017 311699.06 209768.91 8.14 B 0.24 YES
G04-M03B 10.50 10/5/2017 311474.01 209811.25 10.70 B 0.20 YES
G05-M02B 6.09 10/5/2017 312128.77 209816.33 7.57 B 1.48 YES
G05-M03B 5.87 10/5/2017 312105.60 209877.25 7.46 B 1.59 YES
G05-M04B 5.85 10/5/2017 209730.26 312059.27 7.58 B 1.73 YES
G05-M08B 4.58 10/5/2017 312004.30 209942.25 5.34 B 0.76 YES
G05-P03B 5.80 10/5/2017 312007.97 209981.70 7.36 B 1.56 YES
G05-M05B 5.86 10/5/2017 210024.96 311999.63 7.46 B 1.60 YES
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Water Levels - October 2017

Second Semester 2017 Semi-Annual NJPDES-DGW Report
Chambers Works Complex
Deepwater, New Jersey

Toe; NAVD88
WelllD DTW Date Northing Easting NAVD88 Aquifer Elev Mapped Comments

G06-M03B 7.39 10/5/2017 312267.85 209908.77 10.04 B 2.65 NO
G06-M04B 8.54 10/5/2017 312248.51 209908.22 11.12 B 2.58 YES
G09-M01B 6.72 10/5/2017 313650.93 209751.79 7.80 B 1.08 YES
G10-M03B 8.54 10/5/2017 313847.51 209994.35 9.41 B 0.87 YES
G14-M01B 6.31 10/5/2017 315431.36 209820.25 6.56 B 0.25 YES
G16-M03B 7.05 10/5/2017 316512.78 209824.01 7.55 B 0.50 YES
G16·M04B 7.07 10/5/2017 316520.94 209862.70 7.48 B 0.41 YES
H04·M02B 7.35 10/5/2017 311616.97 210149.28 7.73 B 0.38 YES
H05·M01B 5.82 10/5/2017 311975.53 210083.38 6.12 B 0.30 YES
H05·M02B 5.07 10/5/2017 311945.06 210259.40 7.19 B 2.12 YES
H05·M03B 5.47 10/5/2017 311982.68 210084.94 6.93 B 1.46 YES
H05·M04B 5.57 10/5/2017 311937.40 210252.74 6.08 B 0.51 YES
H06·M02B 7.93 10/5/2017 312446.99 210316.11 9.11 B 1.18 YES
H10·M01B 5.92 10/5/2017 313902.56 210342.77 6.62 B 0.70 YES
H13·M01A 12.05 10/5/2017 315327.16 210376.64 9.35 B ·2.70 YES
H13·M02B 13.02 10/5/2017 315159.91 210353.41 11.22 B ·1.80 YES
H13·P01B 4.61 10/5/2017 315142.36 210194.10 5.08 B 0.47 YES
H14·M01B 10.82 10/5/2017 315650.28 210110.67 11.23 B 0.41 YES
H15·M01B 10.13 10/5/2017 315960.96 210368.31 7.62 B ·2.51 YES
H15·P02B 8.72 10/5/2017 315985.72 210125.10 8.92 B 0.20 YES
H16·M02B 9.40 10/5/2017 316513.39 210089.12 9.69 B 0.29 YES
H17·M02B 7.70 10/5/2017 316788.01 210444.12 8.23 B 0.53 YES
H17·M03B 5.20 10/5/2017 316668.87 210165.83 8.38 B 3.18 YES
105·M01B 7.89 10/5/2017 311886.54 210573.08 8.17 B 0.28 YES
105·M02B 9.82 10/5/2017 312030.17 210568.25 10.10 B 0.28 YES
105·M03B 7.12 10/5/2017 311927.52 210445.95 7.91 B 0.79 YES
112·M02B 6.21 10/5/2017 314790.06 210547.29 6.41 B 0.20 YES
J04·M01B 7.69 10/5/2017 311573.40 210814.59 8.04 B 0.35 YES
J05·M02B 10.12 10/5/2017 311817.45 211053.52 10.46 B 0.34 YES
J07·M01B 11.89 10/5/2017 312644.57 211185.04 11.19 B ·0.70 YES
J10·M02B 8.89 10/5/2017 313905.74 211138.36 8.19 B ·0.70 YES
J12·M02B 7.55 10/5/2017 314921.66 211114.07 5.44 B ·2.11 YES
J16·M01B 8.40 10/5/2017 316510.66 211153.16 5.38 B ·3.02 YES
J17·M01B 11.40 10/5/2017 316739.28 210934.01 9.18 B ·2.22 YES
K08·M01B 12.56 10/5/2017 313316.04 211342.56 12.56 B 0.00 NO
K10·M01B 9.22 10/5/2017 314077.61 211642.28 6.87 B ·2.35 YES
K11·M01B 6.39 10/5/2017 314562.30 211414.30 6.77 B 0.38 YES
K12·M01B 7.85 10/5/2017 314869.31 211359.06 6.51 B ·1.34 YES
K13·M02B 8.60 10/5/2017 315289.17 211433.46 5.50 B ·3.10 YES
K16·M01B 10.30 10/5/2017 316179.03 211489.57 5.82 B ·4.48 YES
K17·M01B 6.79 10/5/2017 316646.71 211553.91 2.48 B ·4.31 YES
K18·P01B 11.91 10/5/2017 317113.10 211403.12 8.80 B ·3.11 YES
L04·M01B 13.25 10/5/2017 311538.24 211690.83 13.45 B 0.20 YES
L05·M01 B 13.15 10/5/2017 312034.84 211958.07 12.60 B ·0.55 YES
L07·M01B 13.46 10/5/2017 312627.81 211771.34 11.98 B ·1.48 YES
L08·M01B 14.47 10/5/2017 313082.82 212008.57 11.85 B ·2.62 YES
L12·M01B 11.25 10/5/2017 314884.93 211755.90 8.19 B ·3.06 YES
L12·M02B 14.35 10/5/2017 314709.36 212022.91 11.41 B ·2.94 YES
L13·M02B 9.10 10/5/2017 315030.25 211850.28 5.70 B ·3.40 YES
L14-M01 B 13.10 10/5/2017 315587.42 211984.59 8.65 B ·4.45 YES
L15·M01B 10.80 10/5/2017 315886.06 211972.93 4.71 B ·6.09 YES
L16·M01B 6.42 10/5/2017 316513.09 212028.31 1.33 B ·5.09 YES
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Chambers Works Complex
Deepwater, New Jersey

TOC NAVD88
WelllD DTW Date Northing Easting NAVD88 Aquifer Elev Mapped Comments

L19-M01B 13.20 10/5/2017 317379.16 211742.32 9.87 B -3.33 YES
M03-M01B 10.80 10/5/2017 311169.72 212334.59 9.90 B -0.90 YES
M10-M01B 17.61 10/5/2017 314071.44 212113.35 14.90 B -2.71 YES
M10-M02B 14.60 10/5/2017 314059.40 212114.24 14.36 B -0.24 NO
M10-M03B 18.70 10/5/2017 314147.11 212428.32 15.84 B -2.86 YES
M10-M04B 21.95 10/5/2017 313757.94 212205.27 19.21 B -2.74 YES
M15-M01B 7.83 10/5/2017 315986.48 212376.05 2.65 B -5.18 YES
M15-M02B 7.90 10/5/2017 315871.59 212240.19 5.23 B -2.67 YES
N04-M01B 8.81 10/5/2017 311550.88 212525.68 7.42 B -1.39 YES
N08-M01B 8.12 10/5/2017 313109.14 212761.83 5.51 B -2.61 YES
005-M01B 9.97 10/5/2017 312014.88 212924.77 8.10 B -1.87 YES
010-M01B 17.22 10/5/2017 314156.65 212703.59 14.68 B -2.54 YES
011-M01B 17.66 10/5/2017 314299.05 212887.70 14.64 B -3.02 YES
012-M01B 12.39 10/5/2017 314821.32 213039.13 9.57 B -2.82 YES
012-M03B 23.89 10/5/2017 314651.47 213290.28 21.29 B -2.60 YES
012-M04B 14.99 10/5/2017 314837.45 213039.86 12.18 B -2.81 YES
016-P01B 5.90 10/5/2017 316247.17 213224.72 3.19 B -2.71 YES
026-M01B 7.48 10/5/2017 320162.40 213024.90 6.24 B -1.24 YES
P06-M01B 6.60 10/5/2017 312331.23 213392.26 4.54 B -2.06 YES
P07-M01B 9.55 10/5/2017 312637.48 213430.39 7.18 B -2.37 YES
P11-M01B 15.15 10/5/2017 314227.93 213507.67 12.65 B -2.50 YES
P20-M01B 6.27 10/5/2017 317972.50 213507.60 4.26 B -2.01 YES
P21-M01B 8.55 10/5/2017 318309.77 213664.47 5.83 B -2.72 YES
P21-M04B 7.31 10/5/2017 318180.43 213677.23 4.90 B -2.41 YES
P21-R01B 12.81 10/5/2017 318320.01 213590.56 5.20 B -7.61 YES 14 GPM
Q12-M01B 16.12 10/5/2017 314718.45 213789.62 13.67 B -2.45 YES
Q13-M02B 9.59 10/5/2017 315149.13 213834.25 7.06 B -2.53 YES
Q20-M03B 3.60 10/5/2017 317781.97 213710.85 1.56 B -2.04 YES
Q21-M01B 7.76 10/5/2017 318166.24 213804.58 5.60 B -2.16 YES
Q22-M01B 6.82 10/5/2017 318890.12 213754.38 4.65 B -2.17 YES
Q23-M01B 6.36 10/5/2017 319188.29 213927.76 4.06 B -2.30 YES
Q25-P01B 4.94 10/5/2017 320011.53 214019.53 3.41 B -1.53 YES
Q27-M01B 12.97 10/5/2017 320769.43 213810.53 12.17 B -0.80 YES
R08-M01B 9.65 10/5/2017 313001.23 214115.09 7.13 B -2.52 YES
R09-M01B 7.79 10/5/2017 313359.28 214328.09 5.22 B -2.57 YES
R09-M02B 12.30 10/5/2017 313702.67 214173.29 9.89 B -2.41 YES
R09-M03B 11.14 10/5/2017 313400.72 214054.62 8.55 B -2.59 YES
R12-M01A 9.42 10/5/2017 314644.71 214455.94 7.40 B -2.02 YES
R13-M01A 8.85 10/5/2017 315083.34 214333.75 6.76 B -2.09 YES
R15-M01A 10.75 10/5/2017 315982.12 214379.38 8.21 B -2.54 YES
R19-M01B 10.00 10/5/2017 317738.22 214306.55 7.98 B -2.02 YES
R31-M01B 7.05 10/5/2017 322322.80 214179.93 7.24 B 0.19 YES
S11-M01B 10.35 10/5/2017 314219.32 214634.42 8.32 B -2.03 YES
S19-M01B 5.87 10/5/2017 317513.31 214578.90 3.83 B -2.04 YES
S23-P02B 11.07 10/5/2017 319165.31 214592.77 8.34 B -2.73 YES
S24-M01B 5.65 10/5/2017 319439.44 214904.89 3.99 B -1.66 YES
S32-M03B 7.27 10/5/2017 322570.00 214865.00 7.13 B -0.14 YES
T14-M01A 6.60 10/5/2017 315708.28 215166.28 4.57 B -2.03 YES
T20-M02B 10.45 10/5/2017 317764.32 214962.08 8.57 B -1.88 YES
T21-M01A 11.52 10/5/2017 318209.75 214964.87 9.91 B -1.61 YES
T22-M01B 8.37 10/5/2017 318684.74 214928.99 6.70 B -1.67 YES
T27-M01B 2.53 10/5/2017 320586.97 214963.53 1.46 B -1.07 YES
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AECOM Appendix B
Water Levels - October 2017

Second Semester 2017 Semi-Annual NJPDES-DGW Report
Chambers Works Complex

Deepwater, New Jersey

TOC NAVUIUI
Well 10 DTW Date Northing Easting NAVD88 Aquifer Elev Mapped Comments

T28-M01B 3.03 10/5/2017 321290.36 215029.99 2.18 B -0.85 YES
U08-M01B 7.16 10/5/2017 313306.15 215322.07 4.77 B -2.39 YES
U12-M01A 3.70 10/5/2017 314807.58 215314.35 1.56 B -2.14 YES
U14-M01A 8.40 10/5/2017 315405.88 215412.45 6.47 B -1.93 YES
W19-M01B 10.77 10/5/2017 317511.94 216327.52 9.05 B -1.72 YES
X17-M01B 6.22 10/5/2017 316649.76 216691.37 4.93 B -1.29 YES
X18-M01B 11.35 10/5/2017 317063.21 216768.31 10.51 B -0.84 YES
X26-M01A 3.65 10/5/2017 320182.55 216788.05 2.69 B -0.96 YES
X27-M01B 3.52 10/5/2017 320686.55 216547.31 2.53 B -0.99 YES
Y21-M01B 8.78 10/5/2017 318180.39 217017.01 8.65 B -0.13 YES
Z20-M01B 9.80 10/5/2017 317921.64 217663.87 10.89 B 1.09 YES
Z28-M02B 6.70 10/5/2017 321133.91 217580.10 5.83 B -0.87 YES
C13-BM01 14.82 10/5/2017 315365.09 208022.32 15.65 BM 0.83 YES
E05-BM01 7.98 10/5/2017 311999.68 209210.29 8.39 BM 0.41 YES Munson Dam Canal - SE side of dam (mid rail), mid-rail black electrical ta e
E05-BM02 9.62 10/5/2017 312101.31 209190.35 8.29 BM -1.33 YES Munson Dam River - Gate 11B (mid rail), Top rail about vertical support, above yellow ladder hanger
H16-BM02 9.67 10/5/2017 316356.19 210236.07 7.57 BM -2.10 YES B-Basin - posted for reference
L19-BM02 3.29 10/5/2017 317542.71 211919.79 1.42 BM -1.87 YES Henby #1 - posted for reference
T16-BM01 1.34 10/5/2017 316277.89 214924.33 -0.12 BM -1.46 YES From water '''Henby #2 - posted for reference. Needs washer
U30-BM01 4.50 10/5/2017 322092.02 215333.80 3.39 BM -1.11 YES Top of wall
X24-BM01 1.70 10/5/2017 319567.34 216799.96 0.59 BM -1.11 YES Off head wall "'Bouttown #2 - posted for reference. Too of PVC.
AA25-M01B 4.91 10/5/2017 319844.72 217815.66 3.82 C -1.09 YES
C06-M01C 16.58 10/5/2017 312519.67 208072.12 9.81 C -6.77 YES
C10-M01C 13.11 10/5/2017 314099.44 208187.62 8.68 C -4.43 YES
C11-M01C 8.54 10/5/2017 314509.50 208215.22 5.79 C -2.75 YES
C14-M01C 9.34 10/5/2017 315469.72 208446.91 7.66 C -1.68 YES
D15-M01C 6.25 10/5/2017 315935.38 208756.55 5.83 C -0.42 YES
E14-M01C 9.13 10/5/2017 315630.10 209040.08 7.19 C -1.94 YES
F09-M01C 16.10 10/5/2017 313405.25 209259.18 8.91 C -7.19 YES
G04-M01C 16.30 10/5/2017 311477.98 209799.57 10.61 C -5.69 YES
G08-M01C 17.11 10/5/2017 313213.48 209924.63 8.73 C -8.38 YES
G08-R01C 30.22 10/5/2017 313252.91 209941.61 8.26 C -21.96 YES 45 GPM
G12-M01C 11.85 10/5/2017 314611.65 209810.52 4.95 C -6.90 YES
H04-M01B 10.50 10/5/2017 311618.74 210144.90 6.99 C -3.51 YES
H06-M01C 16.16 10/5/2017 312454.21 210308.15 9.21 C -6.95 YES
H07-M01C 17.66 10/5/2017 313025.61 210472.30 10.34 C -7.32 YES
H10-M02C 13.91 10/5/2017 313902.68 210348.69 6.81 C -7.10 YES
H13-M01C 16.62 10/5/2017 315142.03 210300.57 10.55 C -6.07 YES
H16-M01B 8.89 10/5/2017 316547.05 210339.92 6.19 C -2.70 YES
105-M01C 16.16 10/5/2017 312029.39 210577.26 9.93 C -6.23 YES
115-M01C 10.65 10/5/2017 315933.55 210787.74 7.96 C -2.69 YES
J05-M01B 13.74 10/5/2017 311857.69 210939.78 8.08 C -5.66 YES
J07-M01C 17.95 10/5/2017 312633.48 211190.21 11.33 C -6.62 YES
K06-M01C 18.29 10/5/2017 312242.48 211381.69 10.96 C -7.33 YES
K08-M01C 19.07 10/5/2017 313312.98 211360.33 12.65 C -6.42 YES
K11-M01C 15.31 10/5/2017 314378.41 211410.84 8.54 C -6.77 YES
K12-M01C 3.40 10/5/2017 314868.72 211353.58 4.20 C 0.80 NO
K13-M01C 14.81 10/5/2017 315285.40 211435.85 5.50 C -9.31 YES
K17-M01C 7.11 10/5/2017 316652.90 211543.44 1.91 C -5.20 YES
L07-M01C 18.94 10/5/2017 312628.80 211782.22 11.83 C -7.11 YES
L19-M01C 29.21 10/5/2017 317406.16 211756.52 10.37 C -18.84 YES
M09-M01C 22.65 10/5/2017 313452.71 212288.47 17.10 C -5.55 YES
M10-M01C 20.79 10/5/2017 314072.21 212128.58 14.78 C -6.01 YES
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AECOM Appendix 8
Water Levels - October 2017

Second Semester 2017 Semi-Annual NJPDES-DGW Report
Chambers Works Complex
Deepwater, New Jersey

TOC ~
WelllD DTW Date Northing Easting NAVD88 Aquifer Elev Mapped Comments

M12-M01C 20.89 10/5/2017 314937.24 212293.32 8.94 C -11.95 YES
M14-M01C 22.20 10/5/2017 315399.39 212423.76 6.87 C -15.33 YES
M15-M01C 11.35 10/5/2017 315995.33 212383.49 2.01 C -9.34 YES
M22-M01B 10.30 10/5/2017 318767.02 212303.70 9.36 C -0.94 YES
N04-M01C 10.00 10/5/2017 311555.48 212529.40 6.60 C -3.40 YES
N05-M01C 14.95 10/5/2017 312046.87 212542.82 10.93 C -4.02 YES
N08-M01C 9.54 10/5/2017 313104.06 212761.71 5.40 C -4.14 YES
005-M01C 12.00 10/5/2017 312010.86 212919.79 8.47 C -3.53 YES
008-M01C 16.64 10/5/2017 313370.82 212852.59 11.71 C -4.93 YES
012-M02C 16.24 10/5/2017 314827.24 213059.49 12.44 C -3.80 YES
P06-M02C 8.00 10/5/2017 312328.43 213450.14 4.78 C -3.22 YES
P08-M01C 13.21 10/5/2017 313186.32 213591.15 9.29 C -3.92 YES
Pll-M01C 17.10 10/5/2017 314244.53 213495.50 12.94 C -4.16 YES
P15-M01C 6.70 10/5/2017 315903.21 213405.46 1.52 C -5.18 YES
P29-MOl B 10.02 10/5/2017 321369.07 213668.38 9.39 C -0.63 YES
Q13-M01C 9.45 10/5/2017 315150.18 213826.90 6.20 C -3.25 YES
Q13-R01C 15.86 10/5/2017 314980.06 213785.95 11.06 C -4.80 YES Pumping well offline
Q26-P01C 6.76 10/5/2017 320275.94 213928.21 6.27 C -0.49 YES
R08-M01C 9.88 10/5/2017 313000.22 214110.09 7.33 C -2.55 YES
R09-M02C 7.45 10/5/2017 313354.83 214326.59 4.91 C -2.54 YES
R09-R02C 8.69 10/5/2017 313392.17 214242.20 4.47 C -4.22 YES Purnpino well offline
Rl0-M01C 12.90 10/5/2017 313791.74 214193.39 10.14 C -2.76 YES
R13-M01B 9.85 10/5/2017 315076.62 214336.63 6.65 C -3.20 YES
R15-M01B 10.60 10/5/2017 315988.75 214377.10 8.10 C -2.50 YES
R19-M01C 5.57 10/5/2017 317640.33 214339.20 3.78 C -1.79 YES
S09-M02C 11.90 10/5/2017 313740.29 214463.82 9.20 C -2.70 YES
Sll-M01C 11.30 10/5/2017 314226.45 214637.79 8.55 C -2.75 YES
S23-P01B 4.24 10/5/2017 318985.66 214755.38 2.31 C -1.93 YES
S32-M02B 6.95 10/5/2017 322566.22 214852.93 6.62 C -0.33 YES
T29-M01B 3.19 10/5/2017 321733.89 215106.34 2.20 C -0.99 YES
U08-M01C 7.25 10/5/2017 313308.70 215319.93 4.75 C -2.50 YES
U12-M01B 4.85 10/5/2017 314803.86 215312.65 2.17 C -2.68 YES
U14-M01B 9.41 10/5/2017 315410.28 215423.66 6.62 C -2.79 YES
W16-M01B 3.73 10/5/2017 316186.00 216211.59 1.56 C -2.17 YES
X26-M01B 3.70 10/5/2017 320163.99 216799.03 2.73 C -0.97 YES
Y31-M01B 8.08 10/5/2017 322290.51 217230.98 7.69 C -0.39 YES
Z20-M01C 12.60 10/5/2017 317917.80 217657.89 10.52 C -2.08 YES
Z28-M01B 6.09 10/5/2017 321127.64 217578.11 5.26 C -0.83 YES
Hll-R01CD 13.01 10/5/2017 314339.37 210180.22 7.93 CD -5.08 YES To bottom pump mount! top I beam
K02-W01CD 16.20 10/5/2017 310842.54 211632.86 9.29 CD -6.91 NO Purnoino well offline
K06-R02CD 48.44 10/5/2017 312174.90 211382.38 10.39 CD -38.05 YES 275 GPM
M14-R02CD 35.58 10/5/2017 315450.37 212445.23 5.59 CD -29.99 YES 410 GPM
AA22-M01B 8.27 10/5/2017 318855.84 217857.16 6.81 D -1.46 YES
AA25-M01C 4.70 10/5/2017 319843.99 217805.47 4.14 D -0.56 YES
C06-M01D 17.08 10/5/2017 312538.71 208064.57 9.34 D -7.74 YES
Cll-M02D 10.51 10/5/2017 314438.05 208215.01 5.63 0 -4.88 YES
015-M01D 4.43 10/5/2017 315857.90 208732.19 5.22 0 0.79 NO
E14-M01D 9.18 10/5/2017 315627.33 209044.22 7.35 0 -1.83 YES
F07-M010 15.43 10/5/2017 312701.81 209316.74 7.43 0 -8.00 YES
F09-M010 16.32 10/5/2017 313404.74 209263.66 8.78 0 -7.54 YES
G08-R01D 34.71 10/5/2017 313254.73 209924.87 8.49 0 -26.22 YES 90 GPM
G12-M010 12.03 10/5/2017 314607.48 209805.11 4.89 0 -7.14 YES
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Toe NAVD88
WelllD DTW Date Northing Easting NAVD88 Aquifer Elev Mapped Comments

H07-M01D 7.08 10/5/2017 313020.86 210474.13 10.23 0 3.15 NO
H10-M01C 14.28 10/5/2017 313902.25 210353.64 6.80 0 -7.48 YES
H14-M01C 13.52 10/5/2017 315640.06 210112.15 8.33 0 -5.19 YES
H15-M01C 10.70 10/5/2017 315949.85 210368.61 7.52 0 -3.18 YES
H17-M01C 12.41 10/5/2017 316721.67 210423.80 8.43 0 -3.98 YES
115-M01D 13.90 10/5/2017 315930.03 210783.44 8.02 0 -5.88 YES
J05-M01C 14.72 10/5/2017 311855.79 210946.99 8.11 0 -6.61 YES
J07-M01D 17.74 10/5/2017 312642.87 211198.93 11.04 0 -6.70 YES
K08-M01D 19.50 10/5/2017 313306.59 211348.44 12.86 0 -6.64 YES
K12-M01D 7.89 10/5/2017 314867.54 211348.23 3.65 0 -4.24 NO
L05-M01D 18.94 10/5/2017 312040.55 211967.66 12.57 0 -6.37 YES
L07-M01D 18.35 10/5/2017 312627.58 211795.72 11.89 0 -6.46 YES
L09-M01D 19.38 10/5/2017 313670.12 211901.42 12.96 0 -6.42 YES
M09-M01D 23.36 10/5/2017 313456.33 212282.73 17.43 0 -5.93 YES
M22-M01C 11.35 10/5/2017 318754.45 212297.72 9.20 0 -2.15 YES
N04-M01D 13.25 10/5/2017 311560.93 212531.98 7.23 0 -6.02 YES
N05-M01D 17.00 10/5/2017 312038.01 212536.16 10.97 0 -6.03 YES
N08-M01D 9.81 10/5/2017 313099.15 212761.69 5.19 0 -4.62 YES
005-M01D 11.75 10/5/2017 312006.87 212914.48 8.08 0 -3.67 YES
011-M01D 21.68 10/5/2017 314312.74 212885.78 15.46 0 -6.22 YES
012-M02D 19.25 10/5/2017 314825.06 213049.16 10.82 0 -8.43 YES
026-M01C 9.38 10/5/2017 320166.54 213028.63 7.81 0 -1.57 YES
P06-M01D 10.10 10/5/2017 312335.60 213404.19 4.83 0 -5.27 YES
P08-M01D 12.99 10/5/2017 313174.42 213583.05 8.94 0 -4.05 YES
Q08-M01D 9.32 10/5/2017 312973.50 214032.54 5.44 0 -3.88 YES
Q13-M01D 11.21 10/5/2017 315151.27 213823.03 7.65 0 -3.56 YES
Q13-R01D 14.42 10/5/2017 314983.13 213769.78 10.68 0 -3.74 YES Pumping well offline
Q17-W01D 8.85 10/5/2017 316668.64 213942.50 5.16 0 -3.69 YES
Q20-M01C 4.29 10/5/2017 317777.85 213714.20 1.67 0 -2.62 YES
Q24-P01C 7.88 10/5/2017 319488.33 214061.33 5.84 0 -2.04 YES
Q30-M02C 9.98 10/5/2017 321859.65 213917.88 8.45 0 -1.53 YES
R08-M01D 10.14 10/5/2017 312995.97 214105.70 7.26 0 -2.88 YES
S09-M01D 12.45 10/5/2017 313736.54 214460.89 9.42 0 -3.03 YES
S11-M01D 11.32 10/5/2017 314223.20 214635.96 8.47 0 -2.85 YES
S26-P01C 4.57 10/5/2017 320262.14 214802.68 2.51 0 -2.06 YES
S32-M02C 7.42 10/5/2017 322578.26 214856.22 6.19 0 -1.23 YES
T22-M01C 8.97 10/5/2017 318679.53 214923.05 6.73 0 -2.24 YES
T28-M01C 3.29 10/5/2017 321292.71 215020.88 2.29 0 -1.00 YES
U08-M01D 7.90 10/5/2017 313312.32 215317.28 4.81 0 -3.09 YES
U12-M01C 4.71 10/5/2017 314797.14 215305.48 1.94 0 -2.77 YES
W16-M01C 3.85 10/5/2017 316214.65 216199.03 1.66 0 -2.19 YES
X26-M01C 3.81 10/5/2017 320173.41 216792.62 2.70 0 -1.11 YES
Y31-M01C 7.67 10/5/2017 322282.79 217224.56 7.23 0 -0.44 YES
AA22-M01C 7.89 10/5/2017 318845.66 217855.24 6.85 E -1.04 YES
C11-M01E 24.43 10/5/2017 314417.02 208213.28 6.35 E -18.08 YES
G04-M01E 53.20 10/5/2017 311666.37 209760.16 8.15 E -45.05 YES
H05-M04E 51.20 10/5/2017 311970.53 210108.56 5.51 E -45.69 YES
J05-W01E 92.41 10/5/2017 311827.13 210993.33 10.65 E -81.76 YES 210 GPM
L19-M01D 25.30 10/5/2017 317408.95 211750.29 10.29 E -15.01 YES
L19-M01E 29.21 10/5/2017 317469.43 211746.40 13.97 E -15.24 YES
N05-M01E 55.32 10/5/2017 312034.08 212565.18 10.03 E -45.29 YES
P06-M01E 49.10 10/5/2017 312369.10 213441.00 4.69 E -44.41 YES
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Well 10 DTW Date Northing Easting NAVD88 Aquifer Elev Mapped Comments

R10-M01E 49.83 10/5/2017 313802.45 214207.26 10.55 E -39.28 YES
R15-W01E 27.30 10/5/2017 315814.99 214354.84 8.31 E -18.99 YES Pumoing well offline
S32-M01D 11.39 10/5/2017 322632.04 214596.69 6.28 E -5.11 YES
T29-M01E 19.44 10/5/2017 321458.36 214927.53 6.37 E -13.07 YES
V21-W01E 18.86 10/5/2017 318134.58 215900.80 7.12 E -11.74 YES
K09-M01F 39.89 10/5/2017 313632.58 211521.64 8.61 F -31.28 YES
P11-M01F 45.24 10/5/2017 314252.35 213531.30 11.96 F -33.28 YES
DE River 0.80 10/5/2017 315365.09 208022.32 0.00 MMA 0.80 YES Delaware River Movino Mean Average
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Appendix C
Contour Map Reporting Form - Figure 4 (A Zone)

Chambers Works Second Semester 2017 Semi-Annual NJPDES-DGW Report

This reporting form shall accompany each groundwater contour map submittal. Use additional sheets as
necessary.

1. Did any surveyed well casing elevations change from the previous sampling event?

Yes No X
If yes, attach new "Well Certification - Form B - Location Certification" as found in the "Guide for the
Submission of Remedial Action Workplans" (NJDEP, March 1995) and identify the reason for the
elevation change (damage to casing, installation of recovery system in monitoring well, etc.).

2. Are there any monitor wells in unconfined aquifers in which the water table elevation is higher than
the top of the well screen?

Yes X No If yes, identify these wells.

The A zone is unconfined.

3. Are there any monitor wells present at the site but omitted from the contour map?

Yes X No
Unless the omission of the well(s} has been previously approved by the Department, justify the
omissions.

Contour maps are only generated for the A zone wells listed in Table 3 of the Ground Water

Remediation and RCRA Post Closure Plan for NJPDES-DGW Permit No. NJ0083429.

4. Are there any monitor wells containing separate phase product during this measuring event?

Y~ No X

Were any of the monitor wells with separate phase product included in the groundwater contour map?

Y~ No X
If yes, show the formula used to correct the water table elevation.



5. Has the groundwater flow direction changed more than 45 degrees from the previous groundwater
contour map?

Yes No X

If yes, discuss the reasons for the change.

6. Has groundwater mounding and/or depressions been identified in the groundwater contour map?

Yes X No

Unless the groundwater mounds and/or depressions are caused by the groundwater remediation
system, discuss the reasons for this occurrence.

Groundwater mounding occurs landward of the slurry wall and sheet pile wall (shown in

Figure 4 in the current DGW Report).

7. Are the wells used in the contour map screened in the same water-bearing zone?

Yes X No

If no, justify the inclusion of those wells.

8. Were the groundwater contours:

Computer Generated

Computer Aided

Hand-Drawn X

If computer generated or aided, identify the interpolation method(s) used.



Appendix C
Contour Map Reporting Form - Figure 5 (B Aquifer)

Chambers Works Second Semester 2017 Semi-Annual NJPDES-DGW Report

This reporting form shall accompany each groundwater contour map submittal. Use additional sheets as
necessary.

1. Did any surveyed well casing elevations change from the previous sampling event?

Yes No X
If yes, attach new "Well Certification - Form B - Location Certification" as found in the "Guide for the
Submission of Remedial Action Workplans" (NJDEP, March 1995) and identify the reason for the
elevation change (damage to casing, installation of recovery system in monitoring well, etc.).

2. Are there any monitor wells in unconfined aquifers in which the water table elevation is higher than the
top of the well screen?

Yes X No If yes, identify these wells.

The B aquifer is unconfined. The B aquifer wells are located proximal to the tidally

influenced Delaware River that may have screens below extreme high tide of flood stage

water levels.

3. Are there any monitor wells present at the site but omitted from the contour map?

Yes X No
Unless the omission of the well(s) has been previously approved by the Department, justify the
omissions.

Figure 5 (B Aquifer map) presents anomalous water-level data as purple well symbols. Anomalous data

were noted for monitoring wells G06-M03B, K08-M01 B, and M10-M02B.

4. Are there any monitor wells containing separate phase product during this measuring event?

Yes X No

Were any of the monitor wells with separate phase product included in the groundwater contour map?

Yes X No
If yes, show the formula used to correct the water table elevation.

No corrections to water-level measurements are necessary because the separate phase

product detected was DNAPL. NAPL is inspected monthly under the NAPL Program. The

NAPL Program is reported semi-annually and is part of this semi-annual DGW Report.



5. Has the groundwater flow direction changed more than 45 degrees from the previous groundwater
contour map?

Yes No x

If yes, discuss the reasons for the change.

6. Has groundwater mounding and/or depressions been identified in the groundwater contour map?

Yes X No

Unless the groundwater mounds and/or depressions are caused by the groundwater remediation
system, discuss the reasons for this occurrence.

Interceptor Well System - controls the majority of 8 aquifer groundwater flow towards the

site. The Corrective Action pumping wells control the 8 aquifer groundwater flow at the

C Landfill.

7. Are the wells used in the contour map screened in the same water-bearing zone?

Yes X No

If no, justify the inclusion of those wells.

8. Were the groundwater contours:

Computer Generated

Computer Aided X

Hand-Drawn

If computer generated or aided, identify the interpolation method(s) used.

ArcGIS (version 2010) with kriging and hand smoothing of contour lines.



Appendix C
Contour Map Reporting Form - Figure 6 (C Aquifer)

Chambers Works Second Semester 2017 Semi-Annual NJPDES-DGW Report

This reporting form shall accompany each groundwater contour map submittal. Use additional sheets as
necessary.

1. Did any surveyed well casing elevations change from the previous sampling event?

Yes No X
If yes, attach new "Well Certification - Form B - Location Certification" as found in the "Guide for the
Submission of Remedial Action Workplans" (NJDEP, March 1995) and identify the reason for the
elevation change (damage to casing, installation of recovery system in monitoring well, etc.).

2. Are there any monitor wells in unconfined aquifers in which the water table elevation is higher than
the top of the well screen?

Yes No X If yes, identify these wells.

The C and D aquifers are semi-confined.

3. Are there any monitor wells present at the site but omitted from the contour map?

Yes X No
Unless the omission of the well(s) has been previously approved by the Department, justify the
omissions.

Figure 6 (C Aquifer Map) presents anomalous water-level data as purple well symbols. Anomalous

data were noted for monitoring wells K02-W01 CD and K12-M01 C.

4. Are there any monitor wells containing separate phase product during this measuring event?

Yes No X

Were any of the monitor wells with separate phase product included in the groundwater contour map?

Yes No X
If yes, show the formula used to correct the water table elevation.

5. Has the groundwater flow direction changed more than 45 degrees from the previous groundwater
contour map?

Yes No X

If yes, discuss the reasons for the change.



6. Has groundwater mounding and/or depressions been identified in the groundwater contour map?

Yes X No
Unless the groundwater mounds and/or depressions are caused by the groundwater remediation
system, discuss the reasons for this occurrence.

Interceptor Well System - controls site groundwater so that flow is toward the site.

7. Are the wells used in the contour map screened in the same water-bearing zone?

Yes No X

If no, justify the inclusion of those wells.

M14-R02CD and K06-R02CD are pumping wells that are screened in both the C and D

a uifers.

8. Were the groundwater contours:

Computer Generated

Computer Aided

Hand-Drawn

X

If computer generated or aided, identify the interpolation method(s) used.

ArcGIS (version 2010) with kriging and hand smoothing of contour lines.



Appendix C
Contour Map Reporting Form - Figure 7 (D Aquifer)

Chambers Works Second Semester 2017 Semi-Annual NJPDES-DGW Report

This reporting form shall accompany each groundwater contour map submittal. Use additional sheets as
necessary.

1. Did any surveyed well casing elevations change from the previous sampling event?

Yes No X
If yes, attach new "Well Certification - Form B - Location Certification" as found in the "Guide for the
Submission of Remedial Action Workplans" (NJDEP, March 1995) and identify the reason for the
elevation change (damage to casing, installation of recovery system in monitoring well, etc.).

2. Are there any monitor wells in unconfined aquifers in which the water table elevation is higher than
the top of the well screen?

Yes No X If yes, identify these wells.

The C and D aquifers are semi-confined.

3. Are there any monitor wells present at the site but omitted from the contour map?

Yes X No
Unless the omission of the well(s) has been previously approved by the Department, justify the
omissions.

Figure 7 (C Aquifer map) presents anomalous water-level data as purple well symbols. Anomalous

data were noted for monitoring wells D15-M01 D, H07 -M01 D, K12-M01 D.

4. Are there any monitor wells containing separate phase product during this measuring event?

Yes No X

Were any of the monitor wells with separate phase product included in the groundwater contour map?

Yes No X
If yes, show the formula used to correct the water table elevation.

5. Has the groundwater flow direction changed more than 45 degrees from the previous groundwater
contour map?

Yes No X

If yes, discuss the reasons for the change.



6. Has groundwater mounding and/or depressions been identified in the groundwater contour map?

Yes X No
Unless the groundwater mounds and/or depressions are caused by the groundwater remediation
system, discuss the reasons for this occurrence.

Interceptor Well System - controls site groundwater so that flow is toward the site.

7. Are the wells used in the contour map screened in the same water-bearing zone?

Yes No X

If no, justify the inclusion of those wells.

M14-R02CD and K06-R02CD are pumping wells that are screened in both the C and D

a uifers.

8. Were the groundwater contours:

Computer Generated

Computer Aided X

Hand-Drawn

If computer generated or aided, identify the interpolation method(s) used.

ArcGIS (version 2010) with kriging and hand smoothing of contour lines.



Appendix C
Contour Map Reporting Form - Figure 8 (E Aquifer)

Chambers Works Second Semester 2017 Semi-Annual NJPDES-DGW Report

This reporting form shall accompany each groundwater contour map submittal. Use additional sheets as
necessary.

1. Did any surveyed well casing elevations change from the previous sampling event?

Yes No X
If yes, attach new "Well Certification - Form B - Location Certification" as found in the "Guide for the
Submission of Remedial Action Workplans" (NJDEP, March 1995) and identify the reason for the
elevation change (damage to casing, installation of recovery system in monitoring well, etc.).

2. Are there any monitor wells in unconfined aquifers in which the water table elevation is higher than
the top of the well screen?

Yes No X If yes, identify these wells.

The E aquifer is a confined aquifer.

3. Are there any monitor wells present at the site but omitted from the contour map?

Yes No X
Unless the omission of the well(s) has been previously approved by the Department, justify the
omissions.

Contour maps are only generated for the E Aquifer wells listed in Table 3 of the Ground Water

Remediation and RCRA Post Closure Plan for NJPDES-DGW Permit No NJ0083429.

4. Are there any monitor wells containing separate phase product during this measuring event?

Yes No X

Were any of the monitor wells with separate phase product included in the groundwater contour map?

Y~ No X
If yes, show the formula used to correct the water table elevation.

5. Has the groundwater flow direction changed more than 45 degrees from the previous groundwater
contour map?

Yes No X

If yes, discuss the reasons for the change.



6. Has groundwater mounding and/or depressions been identified in the groundwater contour map?

Yes No x
Unless the groundwater mounds and/or depressions are caused by the groundwater remediation
system, discuss the reasons for this occurrence.

7. Are the wells used in the contour map screened in the same water-bearing zone?

Yes X No

If no, justify the inclusion of those wells.

8. Were the groundwater contours:

Computer Generated

Computer Aided

Hand-Drawn

X

If computer generated or aided, identify the interpolation method(s) used.

ArcGIS (version 2010) with kriging and hand smoothing of contour lines.
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AECOM Executive Summary

Executive Summary
The quality assurance (QA) program for the Chemours Chambers Works New Jersey
Pollutant Discharge Elimination System-Discharge to Groundwater (NJPDES-DGW)
Permit is outlined in the Chambers Works Sampling and Analysis Plan, which is
incorporated by reference in the Chambers Works NJPDES-DGW Permits NJ0083429
and NJ0105872. The current permits require submission of a semi-annual report
detailing the QA activities. This report is submitted to meet those requirements.

The QA activities during the second semester of 2017 for the Chambers Works
NJPDES-DGW Permit included a determination of the completeness of results; an
evaluation of analytical data and field quality control (QC) samples using a performance
audit process to objectively measure laboratory and field QC data characteristics; and an
evaluation of actual field sampling procedures by means of detailed on-site audit. An
overview of the findings from these initiatives is provided in this executive summary.
Further details are included in the report.

The overall performance survey determined that sampling was done for 100% of the
required locations for the second semester of 2017, and 100% of the analytical tests
were performed as scheduled.

Data quality objectives were quantitatively and qualitatively benchmarked in terms of the
data characteristics of accuracy, precision, representativeness, and completeness. Data
evaluation was accomplished by conducting field and laboratory performance audits
using the guidance provided in New Jersey Department of Environmental Protection
(NJDEP) QA data validation standard operating procedures. Data qualifiers were
assigned when data quality objectives were not met. A sample analysis was said to be
complete when the well was sampled and no data were rejected based on data
evaluation. A total of 100% of the required analytical results was determined to be
complete. This performance level exceeds the data quality objectives.

A detailed field system audit was conducted at the Chambers Works Complex on July
20, 2017. The results of this audit indicated that the procedures and processes followed
by the site field operations team were in compliance with the Chambers Works standard
operating procedures and the NJDEP field sampling guidance documents. Training
records were reviewed and found to be up-to-date.

A laboratory system audit of Eurofins Lancaster Laboratories, Inc. (Lancaster), the
laboratory that performed the majority of the analytical work for the period, was
completed in October 2012. The purpose of this audit was to establish that the work
performed by the laboratory was in compliance with its standard operating procedures
and with the analytical methods required by the permit. The audit indicated that the
laboratory procedures consistently provide usable high-quality results needed to
demonstrate regulatory compliance and to rely on for decision-makinq processes.
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AECOM Introduction

1.0 Introduction
This report details the quality assurance (QA) activities for the Chambers Works New
Jersey Pollutant Discharge Elimination System - Discharge to Groundwater
(NJPDES-DGW) permits NJ0083429 and NJ0105872 for the period from July 1 through
December 31,2017. The QA report is submitted in compliance with the annual QA
reporting requirements outlined in the Chambers Works Quality Assurance Project
Plan/Sampling and Analysis Plan For Groundwater and Leachate Monitoring (October
2010).

This report defines the data quality objectives for the project, describes the results of
field and laboratory performance audits, reviews the results of the field system audit, and
makes recommendations regarding any corrective action for field procedures.
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AECOM Data Quality Objectives

2.0 Data Quality Objectives
Data Quality Objectives (DQOs) are statements of the level of uncertainty that a decision
maker is willing to accept in results derived from environmental measurements. The
uncertainty for sample parameter results may arise from a combination of factors,
including sampling procedures, sample matrix characteristics, inhomogeneity of
samples, and the inherent accuracy and precision limitations of analysis methods. DQOs
are quantitatively and qualitatively described in terms of data characteristics, which
include precision, accuracy, representativeness, completeness, and comparability.

This section details the data qualifiers applied and quality control (QC) summary
information (completeness, representativeness, accuracy, and precision) and uses the
data evaluation guidance provided in the New Jersey Department of Environmental
Protection (NJDEP) documents Quality Assurance Data Validation of Analytical
Deliverables- Target Compound list (TCl)-Organics [Standard Operating Procedure
(SOP) No. 5.A.13] and Quality Assurance Data Validation of Analytical Deliverables-
Target Analyte list (TAl)-lnorganics (SOP No. 5.A.02).

The data QA objectives are as follows: precision, accuracy, representativeness,
comparability, and completeness.

2.1 Precision
Precision is defined as the agreement between numeric values for two or more
measurements, which have been made in an identical fashion.

The laboratory objective for precision was equal to or exceeded the guidelines of the
analytical methods. The laboratory routinely monitored precision for each of the methods
by means of relative percent difference (RPD) measurements for laboratory control spike
(lCS) and laboratory control spike duplicate (lCSD); matrix spike (MS) samples and
matrix spike sample duplicates (MSD); or samples and sample duplicates/replicates
(REPs) in each analytical batch. For example, if replicate sample analyses for a
particular inorganic analyte fall outside the established acceptance criteria, the results
for that analyte in all samples in the batch are flagged as quantitatively estimated (J).

The precision for the project was 99.4%. The objective was to achieve a minimum of
75% of analytical results, which met or exceeded the guidelines in the most recent
NJDEP data validation guidelines (referenced above) for sample replicate acceptance
criteria.

2.2 Accuracy
Accuracy is the degree of agreement of a measurement with an accepted true value.
The laboratory objective for accuracy was to equal or exceed the requirements of the
analytical methods. The laboratory routinely monitored accuracy for the methods by
means of MS and lCS recovery results in each analytical batch. For example, if the
result for a given analyte in an unspiked sample [volatile organic analyte (VOA)] was
greater than the practical quantitation limit (PQl) and the relative percent recovery
(RPR) was zero for the given analyte in the MS sample, then the result for that analyte in
the unspiked sample was flagged as quantitatively estimated (J).
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Data Quality Objectives

The accuracy for the project was 92.6%. The objective was to achieve a minimum of
75% of analytical results, which met or exceeded the guidelines in the most recent
NJDEP data validation guidelines for MS recovery acceptance criteria.

2.3 Representativeness
Representativeness expresses the degree to which sample data accurately and
precisely represent a selected characteristic of a population, parameter variations at the
sample point, a process condition, or an environmental condition.

The representativeness of the data from various sampling sites depends upon the
procedures used in processing the samples. This process included field sampling
procedures; shipping conditions, containers, and preservatives; and handling samples at
the laboratory. The objective was to conduct the sampling events, shipments of samples,
and analyses of samples without introducing bias or imprecision in the analytical results.
Representativeness was monitored by reviewing results of method blanks (MB), trip
blanks (TB), and equipment or field blanks (FB); it was also ensured by performing all
analyses within the method specific hold times. For example, if a trip blank showed low-
level contamination for Total Organic Halogen (TOX) or VOA, then associated field
sample results less than five times that in the trip blank (10 times for common laboratory
VOA contaminants) were flagged as biased high (B). Results that were flagged with a B
may represent false positives.

The representativeness for the project was 98.5%. The objective was to achieve a
minimum of 75% of analytical results, which met or exceeded the guidelines in the most
recent NJDEP data validation guidelines for blank acceptance criteria.

2.4 Comparability
Comparability expresses consistency in sampling and analytical procedures so that one
data set can be compared to another.

The comparability of the data with previous studies was ensured by consistently
following specific practices, protocols, and methodologies for field and laboratory
operations. Field sampling, preservation, and shipment procedures were done according
to requirements outlined in the NJDEP Field Sampling Procedures Manual (June 2005)
and the Chambers Works Quality Assurance Project Plan with Sampling and Analysis
Plan for Groundwater and Leachate Monitoring (October 2010).

The laboratory was required to comply with the appropriate methodologies specified for
the project. These included methods listed in Test Methods for Evaluating Solid Waste,
Physical and Chemical Methods, SW846 3rd Ed., and approved methods listed in
40 Code of Federal Regulations (CFR) 136.3. The laboratory objectives for comparability
include use of standard methodology, following an established QAlQC, use of traceable
calibration standards, and participation in a laboratory performance program.

2.5 Completeness
Completeness is a measure of the amount of valid data obtained from the measurement
system compared with the amount that was expected under normal conditions.

Evaluating the accuracy, precision, and representativeness through a data review
process assessed the completeness of the analytical results reported by the laboratory.
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A sample analysis was said to be complete, for the purposes of this report, if it was done
as required and if the result was not rejected based on data evaluation.

The overall data quality for the project was 100%. The objective for the project was a
minimum of 75% of reported analytical results classified as complete.

Second Semester 2017 Discharge to Groundwater Permit Semi-Annual Quality Assurance Report
2H17 QAR text.docx 4



AECOM Data Evaluation Results

3.0 Data Evaluation Results

3.1 General Explanation
Data evaluation was accomplished by conducting a field performance audit and
laboratory data performance audit. The field performance audit was used to evaluate
sample representativeness as measured through field blank, trip blank, and field
duplicate sample results. Additionally, chains of custody were reviewed to determine that
the correct numbers of field and trip blank samples were submitted and that hold times
were met. Data qualifiers were assigned as appropriate.

The field and laboratory performance audits were used to determine if the data quality
objectives for precision, accuracy, representativeness, comparability, completeness, and
usability were met. Data qualifiers were assigned when data quality objectives were not
met. Field parameters such as pH, specific conductance, redox, dissolved oxygen, and
temperature were not evaluated for accuracy, precision, and representativeness. These
tests do not include quality control samples related to the data quality characteristics.

The laboratory performance audit consists of the Chemours In-House Review,
performed on all data to evaluate data usability. The Data Verification Module (DVM) is
as a series of data quality checks, which is a combination of software (Locus EIMTM)
database DVM and manual reviewer evaluations, performed to determine if the data are
usable. The automated program performs a series of checks on the laboratory data to
evaluate the following:

• Field and laboratory blank contamination

• U.S. Environmental Protection Agency (EPA) hold time criteria

• Missing QC samples

• MS/MSD recoveries and the RPDs between these spikes

• LCS/LCSD recoveries and the RPD between these spikes

• Surrogate spike recoveries for organic analyses

• RPD between field duplicate sample pairs

• RPD between laboratory replicates for inorganic analyses

• Difference/percent difference between total and dissolved sample pairs

The DVM applies the following data qualifiers to analysis results, as warranted.
Qualifier Definition
R Unusable result. Analyte mayor may not be present in the sarTlQle.
B Not detected substantially above the level reported in the laboratory or field

blanks.
J Analyte present. R~Qorted value may not be accurate or precise.
UJ Not detected. Reporting limit may not be accurate or precise.
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The laboratory may have applied one or more of the following data qualifiers to analysis
results, as warranted.

Laboratory
Qualifier Definition
J Estimated value; result falls between method detection limit (MOL) and

practical quantitation limit (POL).
U Analyte was not detected at the specified reportinq limit

These laboratory qualifiers are applied independent of DVM qualifiers.

Provided below is an explanation of each data qualifier and its relation to precision,
accuracy, representativeness, comparability, completeness, and usability.

• The symbol "R" is used to flag test results as rejected. Results considered to be
invalid due to method noncompliance issues, including very low spike recoveries,
which may be due to sample matrix issues, would be rejected.

• The "8" flag is applied to qualify associated field sample data when the value of a
given parameter in the sample was less than five times (ten times for common
laboratory contaminants) the value of that parameter in the laboratory, field, or
trip blank. In other words, the field sample result may be a false positive and was
assumed to be due to the same source of contamination affecting the field/trip
blank.

• The symbol "J" was used to flag certain results as "estimated" values. Non-detect
results qualified "UJ" indicate that the analyte was not detected but that the
associated reporting limit should be considered to be estimated. The data
validation guidelines cited above indicate various scenarios when associated
field sample results should be qualified as "estimated." These scenarios are
generally not related to method compliance issues (calibrations, instrument
performance checks, etc.) but are due to matrix-related issues. The "J" flagged
results generally indicate usable data, which should be considered as
quantitatively estimated. In other words, the results are not necessarily within the
norms for accuracy and precision of the test method employed, but in the
reviewer's judgment, are usable. Poor replicate reproducibility and poor spike
recovery, and analyses performed within twice the applicable hold time are
examples of when the "J" flag would be applied to associated data.

3.2 Summary of Field and Laboratory Performance Audits
Table 1 is a key to the use of symbols in Tables 2 through 7 as well as a reference for
the multiple-analyte organics tests. The use of symbols has been described previously.
Tables 2 through 7 summarize the results of both the laboratory and field performance
audits for the second half of 2017. The tables are arranged by monitoring program to
illustrate which wells and respective parameters are required to be sampled/analyzed
during the second half of 2017. The symbol "T" in the tables indicates that the required
monitoring action was accomplished (which implies that sampling and analyses were
completed) according to the current Sampling and Analysis Plan (SAP). The symbol
"NS" indicates that the permit required sampling and analysis during the timeframe, but
this was not accomplished as scheduled. As a result, the tables provide a means to
verify that all the scheduled wells were sampled and analyzed as required by the
Chamber Works Discharge to Groundwater Permit. After the completeness check was
performed, the data review process described in previous sections was carried out, and
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AECOM Data Evaluation Results

data qualifiers were applied to results as appropriate. Table 8 provides summary
information on the individual data quality characteristics for each of the tests performed.

The QC summary tables enumerate the results of the laboratory and field performance
audits for the Closure and Post-Closure for the A, B, and C Basins; Perimeter
Monitoring; Secure C Landfill Corrective Action Monitoring; Secure C Landfill Detection
Monitoring for Areas 2, 3, 4; Post-Closure Monitoring for RCRA Units, and; PFOA
Monitoring Programs, respectively. Table 8 summarizes the calculated results for
accuracy, precision, representativeness, and completeness for each test. As shown in
Table 8, each of the data quality measures evaluated was greater than the 75%
objective.

The laboratory performance audit results show that most qualifiers occurred due to
problems with quality control batch matrix spike recovery or reproducibility. Qualification
based on matrix quality control samples normally indicates a matrix effect within a given
sample, but does not indicate poor laboratory performance. Evaluation of laboratory
control samples confirmed proper laboratory system performance, except as noted,
indicating that the analyses were performed properly under "in control" conditions. The
following table presents the numbers of analytes that were qualified.

Analyte R B J UJ
Qualifier Qualifier Qualifier Qualifier

volatiles' 4
Semi-volatiles 1 31 269
PCB Congeners 1 60 8
PFCs1 13
Aluminum 3
Arsenic 23
Fluoride 1
Lead, total 3
Lead, dissolved 3 1
Nitrate 1
Phenolics 4
TOX 9 22 16

11ndividual congeners or analytes are identified in the text that follows.

In accordance with Corporate Remediation Group (CRG) instructions to the laboratory, a
sample from Chambers Works, as possible, was used to prepare the matrix spike and
matrix spike duplicates for all batches of samples containing Chambers Works samples.
A sample from one program may have been used to perform the QC evaluation of
samples from other programs.

3.2.1 Volatiles

The non-detect reporting limits for methylene chloride in one Secure C Landfill
Corrective Action Monitoring Program sample, and for methyl ethyl ketone in three
Secure C Landfill Detection Monitoring Program samples, were qualified as estimated,
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and the reporting limits for the non-detect results may be higher than reported due to a
poor LCS or MS RPR.

3.2.2 Semi-Volatiles

Non-detect reporting limits for the semi-volatile base/neutral compounds
1,3-dichlorobenzene, 3,3'-dichlorobenzidine, dimethyl phthalate,
hexachlorocyclopentadiene, and o-toluidine in three Secure C Landfill Detection
Monitoring Program samples, and 1,3-dichlorobenzene, 3,3'-dichlorobenzidine, dimethyl
phthalate, hexachlorocyclopentadiene, o-toluidine, and 4-chloroaniline in one additional
Secure C Landfill Detection Monitoring Program samples, were qualified as estimated,
due to poor LCS or MS recoveries.

Non-detect reporting limits for the semi-volatile base/neutral compound o-toluidine in two
additional Secure C Landfill Detection Monitoring Program samples were qualified as
estimated, due to poor LCS recoveries

Non-detect reporting limits for the following semi-volatile base/neutral compounds in one
Perimeter Monitoring Program sample were qualified as estimated, due to poor
surrogate RPRs:

Acenaphthene
Acenaphthylene
Aniline
Anthracene
Benzidine
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)f1uoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Chloroisopropyl)ether
bis(2-Ethylhexyl)phthalate
4-Bromophenyl phenyl ether
Butylbenzylphthalate
4-Chloroaniline
2-Chloronaphthalene
4-Chlorophenyl phenyl ether
Chrysene
Dibenz(a,h)anthracene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
3,3'-Dichlorobenzidine

Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
2,4-Dinitrotoluene
2,6-Dinitrotoluene
1,2-Diphenylhydrazine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
Naphthalene
1-Naphthylamine
2-Naphthylamine
Nitrobenzene
N-Nitrosodimethylamine
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
Phenanthrene
Pyrene
o-Toluidine
1,2,4-Trichlorobenzene

Results and non-detect reporting limits for one or more of the following semi-volatile
compounds in 42 additional Perimeter Monitoring Program samples were qualified as
estimated and the reporting limits for the non-detect results may be higher than reported,
due to an LCS or MS RPR below criteria:
Acenaphthylene
Benzidine
Benzo(g,h,i)perylene
bis(2-Chloroethyl)ether

Diethylphthalate
Dimethylphthalate
4,6-Dinitro-2-methylphenol
Hexachlorobutadiene
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bis(2-Chloroisopropyl)ether
Buty'benzylphthalate
2-Chloronaphthalene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
3,3'-Dichlorobenzidine

Hexachlorocyclopentadiene
Indeno(1,2,3-cd)pyrene
1-Naphthylamine
2-Naphthylamine
o-Toluidine
1,2,4-Trichlorobenzene

3.2.3 PCBs

The results for PCB 2, PCB 3, PCB 6, PCB 8, PCB 11, PCB 12, PCB 13, and PCB 16 in
one Post Closure Monitoring for RCRA Units Program sample were qualified J as
estimated due to poor field duplicate precision.

Results for the following PCB congeners were qualified B, and the results may be biased
high, or may be false positives, due to comparable concentrations found in an
associated laboratory method blank or equipment blank sample:
PCB25 PCB 97 PCB 160
PCB 35 PCB 99 PCB 163
PCB 37 PCB 101 PCB 168
PCB44 PCB 105 PCB 170
PCB47 PCB 107 PCB 172
PCB 56 PCB 109 PCB 179
PCB 60 PCB 110 PCB 180
PCB61 PCB 113 PCB 183
PCB65 PCB 115 PCB 185
PCB66 PCB 116 PCB 193
PCB 70 PCB 117 PCB 194
PCB 74 PCB 118 PCB 196
PCB 76 PCB 119 PCB 198
PCB 77 PCB 125 PCB 199
PCB 83 PCB 129 PCB 201
PCB 84 PCB 138 PCB 202
PCB 85 PCB 147 PCB 203
PCB 86 PCB 149 PCB 206
PCB 87 PCB 153 PCB 208
PCB 90 PCB 158 PCB 209

3.2.4 PFCs

The results for PFPeA, PFHxA, and PFHpA in one PFOA Monitoring Program sample
were qualified J as estimated due to a surrogate recovery outside criteria.

Results for PFOS in one PFOA Monitoring Program sample, and PFTeA in another
PFOA Monitoring Program sample, are qualified as estimated due to laboratory replicate
precision outside criteria.

Results for PFPeA and PFDA in one PFOA Monitoring Program sample, for PFNA in a
second PFOA Monitoring Program sample, and for PFDA, PFDoA, and PFOSA in a third
PFOA Monitoring Program sample were qualified J as estimated due to poor field
duplicate precision.

PFPeA and PFHpA results in one additional PFOA Monitoring Program sample were
qualified J as estimated due to MS recoveries above criteria; results may be biased high.
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3.2.5 Aluminum

Results for aluminum in three Secure C Landfill Detection Monitoring Program samples
were qualified B, and the results may be biased high, or may be false positives, due to
comparable concentrations found in an associated laboratory method blank.

3.2.6 Arsenic

Arsenic results in five Secure C Landfill Corrective Action Monitoring Program samples,
and 18 Perimeter Monitoring Program samples, were qualified as estimated, due to poor
MS RPR, or field or laboratory duplicate precision that exceeded criteria.

3.2.7 Fluoride

A fluoride result in one Post Closure Monitoring for RCRA Units Program sample was
qualified J as estimated, and the results may be biased low, due to an MS RPR below
criteria.

3.2.8 Lead, total

Results for lead in three Perimeter Monitoring Program samples were qualified J as
estimated, due to poor laboratory duplicate precision or a dissolved result greater than
the associated total result, where the difference exceeds criteria.

3.2.9 Lead, dissolved

Dissolved lead results for three Perimeter Monitoring Program samples were qualified B,
and the results may be biased high, or may be false positives, due to comparable
concentrations found in an associated laboratory method blank.

The result for dissolved lead in one additional Perimeter Monitoring Program sample
was qualified J as estimated, due to a dissolved result greater than the associated total
result, where the difference exceeds criteria.

3.2.10 Nitrate

The nitrate result for one Secure C Landfill Corrective Action Monitoring Program sample
was qualified J as estimated, and the result may be biased high, due to an MS RPR
above criteria.

3.2.11 Phenolics

Results for total phenolics in three Secure C Landfill Corrective Action Monitoring
Program samples, and one Secure C Landfill Detection Monitoring Program sample
were qualified J as estimated, and the results may be biased high, due to an MS RPR
above criteria.

3.2.12 TOX

TOX results for four samples from the Perimeter Monitoring Program and five samples
from the Closure and Post-Closure Program were qualified B; the results may be biased
high, or may be false positives, due to a comparable concentration found in an
associated field equipment or trip blank.

The results for TOX in two Closure and Post-Closure Program samples, 11 Perimeter
Monitoring Program samples, four Secure C Landfill Corrective Action Monitoring
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Program samples, and five Secure C landfill Detection Monitoring Program samples
were qualified J as estimated due to an MS recovery outside criteria.

Non-detect results for TOX in 15 samples from the Perimeter Monitoring Program and
one sample from the Secure C landfill Detection Monitoring Program were qualified UJ,
and the reporting limits may be higher than reported, due to an MS RPR below criteria.

Additional sample results from all programs where the result is between the method
detection limit (MDl) and the practical quantitation limit (POL) were qualified J by the
laboratory and should be considered to be estimated. As well, sample results from all
programs where the result is a tentatively identified compound (TIC) should be
considered to be estimated values.

The field performance audit showed that a total of 16 field blanks and 11 trip or travel
blanks were analyzed as required.

3.3 Completeness Summary
The percentage of wells sampled and the associated tests performed as scheduled were
100%. The overall completeness, or the percentage of tests sampled, analyzed, and
reported without rejection, was 100%. Completeness exceeded greater than 90% for all
analytical parameters.

3.4 Field Duplicate Summary
The purpose of field duplicate samples is to measure the overall precision of sampling
and analysis. Duplicate samples were evaluated per analyte by comparing the field
sample to the corresponding duplicate sample result. If both results were less than the
detection limit, the duplicate sample for that analyte was considered to have passed the
criteria for the purpose of this report. If one or both results were between one and five
times the detection limit, the duplicate was considered to have met the criteria if the two
results differed by less than the detection limit. If one result was less than the detection
limit and the other was not, and if the two results differed by a value less than the
detection limit, then the duplicate was said to have met the acceptance criteria. Finally, if
both results were at least five times the detection limit, the duplicate was considered to
have met the criteria if the relative percent difference (RPD) between the two results was
less than or equal to 25%. (RPD is the absolute value of the difference of two
measurements divided by their average).

Duplicate samples were taken at 10 locations during the second half of 2017. This
number is 9.9% of the total number of sampling locations during the period. The results
of the evaluation of field duplicates are summarized by test in Table 9. The table
presents only analytes that were analyzed as duplicates. The evaluation process
indicated that 82.0% of the duplicate analyte results met the criteria described above.

3.5 Laboratory Performance Studies
Eurofins lancaster laboratories participates in performance evaluation studies. Blind
samples are sent to the laboratory for analysis, and the results are compared to other
laboratories across the country. Table 10 illustrates the three most recent proficiency
sample performance evaluation results. lancaster historically performed above the
national average of 88-90% for the WP series, and has scored better than 95% in the
subsequent studies conducted, most recently, by Environmental Resource Associates.
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4.0 Field System Audit Results
The field system audit is a systematic on-site qualitative review conducted to assess the
implementation of the Chambers Works field QA program. A systems audit of the
Chambers Works groundwater monitoring program was conducted on July 20, 2017.
The audit focused on sampling activities at monitoring well R31-M01B. The audit
process as described in the Chambers Works Quality Assurance Project Plan/Sampling
and Analysis Plan for Groundwater and Leachate Monitoring (October 2010) was used
as guidance.

The field system audit included a review of QA, groundwater sampling and operational
procedures, chain-of-custody procedures, equipment adequacy, training records,
corrective actions, health and safety, and waste management.

On the whole, field activities were in compliance with Chambers Works QA program. For
the sake of brevity, the audit report is summarized below to outline observed
discrepancies and discuss associated corrective actions for improved future
performance. The checklists used to augment the auditors' assessments of procedural
compliance and quality are omitted.

4.1 Overall Knowledge of the Quality Assurance (QA) Program
The level of understanding of each individual sampling team member was assessed
through observations and interaction during a field audit. They were asked about the QA
program and corresponding responsibilities. It was established that the personnel clearly
understood the program and responsibilities as related to the groundwater monitoring
implementation.

4.2 Groundwater Sampling and Operation Procedures
The field audit was performed to determine if the Chambers Works groundwater
sampling procedures standards were followed as outlined in the NJDEP Field Sampling
Procedures Manual (June 2005) and the Chambers Works Quality Assurance Project
Plan/Sampling and Analysis Plan For Groundwater and Leachate Monitoring (October
2010).

The audit showed that sample collection was conducted in accordance with the
established quality standards as outlined in the documents referenced above. The
following observations were made during the audit.

4.2.1 Instrument Calibration

The audit indicated that adequate calibration procedures were being followed. Field
instruments (pH/temperature, redox, dissolved oxygen, and specific conductivity) were
calibrated prior to the start of field activities. Documentation was appropriate.

During the field audit, blind standard solutions (pH/temperature and specific conductivity)
were used to determine accuracy of the meters. Calibration checks were within
acceptable accuracy limits.

4.2.2 Equipment Check

The goal of the equipment check was to confirm that the specified groundwater
equipment was available and in working order.
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Upon inspection, it was determined that the sampling team was properly equipped for
groundwater monitoring. The equipment functioned properly and appeared to be in good
condition.

4.2.3 Purging Activities

The field audit indicated that the sampling team members were following appropriate
procedures for monitoring well purging.

4.2.4 Sample Collection Procedures

Sample collection procedures were adequate during the July 20, 2017 field audit.

Proper purging and sampling procedures were observed. The field team understood the
need for good field notes and proper meter operation, both in their implementation and
the potential to affect the integrity of the groundwater samples.

4.2.5 Field Documentation

The bound field logbook was checked for completeness, including site, location of
sample, person(s) sampling, analytical, volume of samples, preservation, weather
conditions, method of sampling, method of purging, volume purged, time sampled, date
sampled, and any factors that might affect the sample quality. The field logbook was
neat and found to be satisfactory.

4.2.6 Sample Vehicles

Inspection of the Chambers Works groundwater sampling vehicles indicated satisfactory
performance and adequate housekeeping and organization.

4.2.7 Chain-of-Custody Procedures

Chain-of-custody procedures were reviewed to ensure that the appropriate
documentation had been produced for sample tractability and integrity.

The chain-of-custody forms evaluated in the field were determined to ensure sample
tractability and integrity. The chain-of-custody had all appropriate signatures.

4.3 Training
The goal of the audit process was to determine the level and current status of the
groundwater sampling team personnel training at the time of the audit.

Personnel were aware of the required state protocols for groundwater sampling and
operational procedures.

Personnel records were reviewed during the record audit, and a summary is included in
Table 11. The sampling team training records demonstrated that the groundwater team
had adequate training. Records indicated that personnel received the training required
by law. Additional training has been provided as general site orientation, specific area
orientation, daily instruction, staff meetings, and safety meetings. The health and safety
plan, Project Safety Analysis (PSA), work plan, and waste management plan were also
reviewed. Additional training was completed when necessary. The monthly safety
meetings are listed in Table 12.
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The training records included documentation of the following:

• 29 CFR 1910.120 - Supervisory Training

• 29 CFR 1910.120 - 40-Hour Training

29 CFR 1910.1208 - 8-Hour Refresher Course

Annual Respirator Fit Test, if necessary

Monthly Safety Meeting

•
•
•

Review of the training records indicated that proper documentation of the sampling team
was available and updated.

4.4 Records
The records audit determined that record keeping procedures are adequate.

4.5 Corrective Action
The goal of the corrective action audit was three-fold. The auditor determined if the field
QA/QC sample results and field procedure requirements were being reviewed, if
corrective action steps were being taken when necessary, and if the appropriate chain of
command was being followed when responding to situations.

When operational procedures and sampling requirements do not meet project
specifications, a corrective action is required. The corrective action process was
reviewed during the field system audit. A corrective action can result from an
unfavorable performance audit, or it can be initiated when field procedures and sampling
requirements do not meet project specifications. Situations requiring a corrective action
must be recorded and require an investigation of cause.

4.6 Health and Safety
A PSA was conducted prior to commencing the field activities. The health and safety
audit was done to determine if the proper precautions, equipment, and training were
being used to protect the team and work environment during field operations.
Complacency, alertness, and awareness were discussed with field personnel.

The Chambers Works Health and Safety Plan for Routine Sampling Programs (HASP,
December 2012) is reviewed on a regular basis by AECOM Health and Safety resources
and field assessment personnel. The field-related systems audit reviewed the safety
procedures, safety training, and safety records. Safety procedures, training, and records
were determined to be adequate during the field audit.

4.7 Conclusions
The July 20, 2017 field system audit was performed to assess the implementation of the
Chambers Works field QA program. Results of the audit indicated that the groundwater
sampling team procedures comply with the NJDEP Field Sampling Procedures Manual
(June 2005) and the Chambers Works Quality Assurance Project Plan/Sampling and
Analysis Plan for Groundwater and Leachate Monitoring (October 2010).
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AECOM Table 1
Key To QC Summary Tables

Second Semester 2017 Discharge to Groundwater Permit Semi-Annual Quality Assurance Report
Chemours Chambers Works

Deepwater, New Jersey

Description
T Test Complete
NS Incomplete Test or Not Sampled
--- Test Not Required
J Analvte present. Reported value may not be accurate or precise.
UJ Not detected. Reportinq limit may not be accurate or precise.
B Not detected substantiallv above the level reported in the laboratory or field blanks.
R Unusable result. AnaMe mayor may not be present in the sample.

PP+ Volatiles (28 Analytes)
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Dibromochloromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
trans-1,2-Dichloroethene
1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethylbenzene
Methylene chloride
1,1,2,2- Tetrachloroethane
Tetrachloroethane
Toluene
Trichlorofluoromethane
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Vinyl chloride
Xylene

CLF Volatiles
Benzene
Chlorobenzene
Chloroform
Methylene Chloride
Toluene
Trichloroethene

PP+Base/Neutral Semi-Volatiles (51 Analytes)
Acenaphthylene 3,3'-Dichlorobenzidine
Acenaphthene e Diethyphthalate
Aniline Dimethylphthalate
Anthracene 1,2-Diphenylhydrazine
Benzidine 2,4-Dinitrotoluene
Benzo(a)anthracene 2,6-Dinitrotoluene
Benzo(b )f1uoranthene Di-n-octylphthalate
Benzo(k)fluoranthene Fluoranthene
Benzo(g,h,i)perylene Fluorene
Benzo(a) pyrene Hexachlorobenzene
bis(2-Chloroethoxy)methane Hexachlorobutadiene
bis(2-Chloroethyl)ether Hexachlorocyclopentadiene
bis(2-Chloroisopropyl)ether Hexaachloroethane
bis(2-Ethylhexyl)phthalate Indeno(1,2,3-cd)pyrene
4-Bromophenyl-phenylether Isophorone
Butyl benzyl phthalate Naphthalene
4-Chloroaniline 1-Naphthylamine
2-Chloronaphthalene 2-Naphthylamine
4-Chlorophenyl phenyl ether Nitrobenzene
Chrysene n-Nitrosodimethylamine
Di-n-butylphthalate n-Nitrosodiphenylamine
Dibenz(a,h)anthracene n-Nitrosodi-n-propylamine
1,2-Dichlorobenzene o-Toluidine
1,3-Dichlorobenzene Phenanthrene
1,4-Dichlorobenzene Pyrene

1,2,4-Trichlorobenzene

CLF Semi-Volatiles
Aniline
4-Chloroaniline
1,2-Dichlorobenzene
1,4-Dichlorobenzene
n-Nitrosodimethylamine
Naphthalene
o-Toluidine
1,2,4-Trichlorobenzene

PP+Acid Semi-Volatiles (11)
4-Chloro-3-methylphenol
2-Chlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
4,6-Dinitro-2-methylphenol
2,4-Dinitrophenol
2-Nitrophenol
4-Nitrophenol
Pentachlorophenol
Phenol
2,4,6- Trichlorophenol

PFCs (13 Analytes)
Perfluorobutanoic Acid (PFBA) Perfluoroundecanoic Acid (PFUnA)
Perfluoropentanoic Acid (PFPeA) Perfluorododecanoic Acid (PFDoA)
Perfluorohexanoic Acid (PFHxA) Perfluorobutane Sulfonic Acid (PFBS)
Perfluoroheptanoic Acid (PFHpA) Perfluorohexane Sulfonic Acid (PFHxS)
Perfluorooctanoic Acid (PFOA) Perfluorooctane Sulfonic Acid (PFOS)
Perfluorononanoic Acid (PFNA) Perfluorooctane Sulfonamide (PFOSA)
Perfluorodecanoic Acid (PFDA
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AECOM Table 2
QC Summary: Closure and Post-Closure

Second Semester 2017 Discharge to Groundwater Permit Semi-Annual Quality Assurance Report
Chemours Chambers Works

Deepwater, New Jersey

III.!? c c~ CDI'CS C) 0- "0 0 .c CD c- -en •.. CJCIO f!"It .~ iV I'CS C CDN ..- J: 0 I'CS C)- = III E •• >-III CD CD CJ .~ CD CJ ><CD z= CD ·c c •.. = 0:5 - •. en
E I'CS I'CS = " "

CD I'CS
E E C) Cl •• CI'CS 111- " " e CD

~
I'CS 0 ·u = .~ :§ = I'CS E

•.. •.. 0 >c 0 0 CD 0OJ .~ « ·E c ·E CD Q; = c. 0Well " ....J iV iV CJ+ + E + CD e -e c ~ :c E CD III= I!! I'CS III .~ •• •• IIIIdentification Sample Date 0.. 0.. CD 0.. < CD I'CS 0 CD C 0 0 0 CD c. J: C ~0.. 0.. en 0..- « OJ 0 .: ....J z en l- I- I- en c. w~z,
G16-M028 7/10/2017 --- --- --- --- --- --- --- --- --- --- --- --- T(8) T T T T T T
H13-M028 7/10/2017 --- --- --- --- --- --- --- --- --- --- --- --- T(J) T T T T T T
H14-M018 7/10/2017 --- --- --- --- --- --- --- --- --- --- --- --- T(8) T T T T T T
H16-P018 7/10/2017 --- --- --- --- --- --- --- --- --- --- --- --- T(8) T T T T T T
J16-M018 7/10/2017 --- --- --- --- --- --- --- --- --- --- --- --- T(8) T T T T T T
K13-M028* 7/10/2017 --- --- --- --- --- --- --- --- --- --- --- --- T(8) T T T T T T
L14-M018 7/10/2017 --- --- --- --- --- --- --- --- --- --- --- --- T(J) T T T T T T

* Well also sampled as part of PFOA Monitoring Program (see table 7) .
T = Test completed as scheduled.
--- = No sampling required.
T(8) = Sampled, result may be biased high or a false positive due to trip blank contamination.
T(J) = Sampled, estimated result due to poor lab matrix spike recovery.

2H17 QAR Tables 2-10.xls Page 1 of 1 4/11/2018
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Table 3

QC Summary: Perimeter Monitoring Program
Second Semester 2017 Discharge to Groundwater Permit Semi-Annual Quality Assurance Report

Chemours Chambers Works
Deepwater, New Jersey
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AECOM Table 3
QC Summary: Perimeter Monitoring Program

Second Semester 2017 Discharge to Groundwater Permit Semi-Annual Quality Assurance Report
Chemours Chambers Works

Deepwater, New Jersey

T = Test completed as scheduled.

-- = No sampling required.

• Well also sampled as part of Post Closure Monitoring for RCRA Units Program (see table 6) and PFOA Monitoring Program (see table 7).

•• Well also sampled as part of PFOA Monitoring Program (see table 7).

+ Well also sampled as part of Post Closure Monitoring for RCRA Units Program (see table 6).

T(8) = Sampled,result may be biasedhigh or a false positivedue to lab methodor field equipmentor trip blank contamination.

T(J) = Sample, estimated result due to poor matrix spike recovery,or poor field or lab duplicate precision, or a dissolved result greater than the associated total result and difference exceeding
criteria.

T(UJ) = Sample, estimated reporting limit for non detect result due to poor matrix spike recovery.
T(lUJ) = Sampled, non-detect result for one acid semivolatile compound has estimated reporting limits due to poor lab blank spike recovery.

T(2UJ) = Sampled, non-detect results for two base/neutral semivolatile compounds have estimated reporting limits due to poor lab blank spike recoveries.

T(3UJ) =Sampled, non-detect results for three base/neutral semivolatile compounds have estimated reporting limits due to poor lab blank spike recoveries.
T(4UJ) = Sampled, non-detect results for four base/neutral semivolatile compounds have estimated reporting limits due to poor lab blank spike recoveries.

T(SUJ) =Sampled, non-detect results for five base/neutral semivolatile compounds have estimated reporting limits due to poor lab blank spike recoveries.

T(6UJ) = Sampled, non-detect results for six base/neutral semivolatile compounds have estimated reporting limits due to poor lab blank or matrix spike recoveries.
T(7UJ) = Sampled, non-detect results for seven base/neutral semivolatile compounds have estimated reporting limits due to poor lab blank spike recoveries.

T(9UJ) = Sampled, non-detect results for nine base/neutral semivolatile compounds have estimated reporting limits due to poor lab blank spike recoveries.

T(SlUJ) = Sampled, non-detect results for fifty-one base/neutral semivolatile compounds have estimated reporting limits due to poor surrogate compound recoveries.

T(lUJ, 21)= Sampled, estimated results for two base/neutral semivolatile compounds, and non-detect result for one additional base/neutral semivolatile compound has estimated reporting limits,due to poor lab blank spike recoveries.

T(2UJ, lJ) = Sampled, estimated result for one base/neutral semivolatile compound, and non-detect results for two additional base/neutral semivolatile compounds have estimated reporting
limits, due to poor lab blank spike recoveries.

T(3UJ, 4J)= Sampled, estimated results for four base/neutral semivolatile compounds, and non-detect results for three additional base/neutral semivolatile compounds have estimated reporting
limits, due to poor lab blank spike recoveries.

T(6UJ, 3J)= Sampled, estimated result for three base/neutral semivolatile compounds, and non-detect results for six additional base/neutral semivolatile compounds have estimated reporting
limits, due to poor lab blank spike recoveries.

T(6UJ, 4J)= Sampled, estimated result for four base/neutral semivolatile compounds, and non-detect results for six additional base/neutral semivolatile compounds have estimated reporting
limits, due to poor lab blank spike recoveries.

T(7UJ, 4J)= Sampled, estimated result for four base/neutral semivolatile compounds, and non-detect results for seven additional base/neutral semivolatile compounds have estimated reporting
limits, due to poor lab blank spike recoveries.

T(8UJ, lJ) = Sampled, estimated result for one base/neutral semivolatile compound, and non-detect results for eight additional base/neutral semivolatile compounds have estimated reporting
limits, due to poor lab blank spike recoveries.

T(8UJ, 2J)= Sampled, estimated results for two base/neutral semivolatile compounds, and non-detect results for eight additional base/neutral semivolatile compounds have estimated reporting
limits, due to poor lab blank spike recoveries.

T(9UJ, lJ) = Sampled, estimated result for one base/neutral semivolatile compound, and non-detect results for nine additional base/neutral semivolatile compounds have estimated reporting
limits, due to poor lab blank spike recoveries.
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AECOM Table 4
QC Summary: C Landfill Corrective Action Monitoring Program

Second Semester 2017 Discharge to Groundwater Permit Semi-Annual Quality Assurance Report
Chemours Chambers Works

Deepwater, New Jersey

co e ,- 0I/) ..c CI) e..! ~ (,)§: co e CI);
0 .l9 C)co

~
I/) "0 (,) (,) e (,)CI) 'c 'c ::l 0; :r

E I/) co co ::l 'C
'C'S co

~ ~ - s:::co ::l 'c CI) CI) (,)

E 0 CI)"0 CI) e (,) E 'C 'C "0 CI) ~ e 0 CI) 0 >> 0 'S 'c ::l 0 .;: 'c .s - Q. "0Well Sample CI) 'C :c E 0 E s::: ~ .l9 CI) :B E o I/)
u.. u..

::l e co E :c co CI) '3 CI) I/)-' -' CI) 0 >- - .c: o C) 0 CI) Q. :::t .c:Identification Date 0 0 « < -' 0 < 0 0 Z Q. 0 1-.2 l- I- 0 Q. C Wco:::t
P21-M01B++ 7/12/2017 T T T T(J) T T T T T T T T T T T T T T T
P21-M04B* 7/12/2017 T T T T(J) T T T T T T T(J) T T(J) T T T T T T
P21-R01 BA 7/12/2017 T(1 UJ) T T T(J) T T T T T T(J) T T T(J) T T T T T T
Q20-R01BAA 7/12/2017 T T T T(J) T T T T T T T(J) T T(J) T T T T T T
Q21-M01B 7/12/2017 T T T T(J) T T T T T T T(J) T T(J) T T T T T T

T = Test completed as scheduled.
--- = No sampling required.
* P21-M04B is the replacement well for P21-M03B which was abandoned.
A P21-RO 1B is the replacement well for R20-MO 1B which was abandoned.
AAQ20-R01 B is the replacement well for Q20-M02B which was abandoned.
++ Well also sampled as part of PFOA Monitoring Program (see table 7).
T(J) = Sampled, estimated result due to a lab matrix spike recovery outside criteria or poor lab duplicate precision.
T(1 UJ) = Sampled, non-detect result for one volatile compound is considered to be estimated due to poor lab matrix spike recovery.
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AECOM Table 5
QC Summary: C Landfill Detection Monitoring Program

Second Semester 2017 Discharge to Groundwater Permit Semi-Annual Quality Assurance Report
Chemours Chambers Works

Deepwater, New Jersey

- c cco
Q)- C) 0r/)
0 .Q Q)

C
Q)

ii •.. e- ca c Q)en :j; ::I: 0 ca C)- ca - >-r/) '0 ,~ e Q) () ><.!! 'c ::::s 0> c •..
't:I:j; I E r/) ca ca ::::s

't:Ica 's ca
~ C) - c

~
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(J) 's c ::::s '~ 'c - - CoWell Sample u, Q) 't:I E 0 I! c J! ii ii E () r/)
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Q) 0 .r: >- - .r: ::::s {2 0 t! Co ::I: .r:Identification Date 0 0 :c;: < ..J (J) < 0 0 z c.. (J) I- (J) Co C w
R19-M01B 7/11/2017 T(1UJ) T(6UJ) T T T T T T T T T(J) T T(J) T T T T T T
R19-M02B 7/11/2017 T(1UJ) T(5UJ) T(B) T T T T T T T T T T(J) T T T T T T
S19-M01 B 7/11/2017 T(1UJ) T(5UJ) T T T T T T T T T T T(J) T T T T T T
S19-M02B 7/11/2017 T T(5UJ) T T T T T T T T T T T(J) T T T T T T
S24-M01B 7/11/2017 T T(1UJ) T(B) T T T T T T T T T T(UJ) T T T T T T
T22-M01B 7/11/2017 T T(1 UJ) T(B) T T T T T T T T T T(J) T T T T T T

T = Test completed as scheduled.
--- = No sampling required.
T(B) = Sampled, result may be biased high or a false positive due to lab method blank contamination.
T(J) = Sampled, estimated result due to matrix spike recovery outside criteria.
T(UJ) = Sampled, non-detect result is estimated due to poor matrix spike recovery.
T(1UJ) = Sampled, non-detect result for one volatile or semivolatile compound is estimated due to poor lab blank spike recovery.
T(5UJ) = Sampled, non-detect results for five semivolatile compounds are estimated due to poor lab blank spike recovery.
T(6UJ) = Sampled, non-detect results for six semivolatile compounds are estimated due to poor lab blank spike or matrix spike recovery.
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AECOM Table 6
QC Summary: Post Closure Monitoring for RCRA Units Program

Second Semester 2017 Discharge to Groundwater Permit Semi-Annual Quality Assurance Report
Chemours Chambers Works

Deepwater, New Jersey

Well
Identification

C08-M01B*

C09-M01B**

G14-M01B

Sample
Date

7/14/2017

7/17/2017

7/19/2017

CD
":c.2

T

CD

"'':::o:::Iu:
T(J)

"ns
CD..J

T

>-c
o
E
;l
c
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T T(8J,60B)

-eno
~
I!!
CD
C
CD
C)
Coo
CDoc,

oiCD
""'':::'Eo 0== •..(').0
CC
CD CDC CCD CD>.>..c .c•..•..ww

L12-M01 B 7/19/2017 T T

* Well also sampled as part of Perimeter Monitoring Program (see table 3) and
PFOA Monitoring Program (see table 7).

** Well also sampled as part of Perimeter Monitoring Program (see table 3)
T = Test completed as scheduled.
--- = No sampling required.
T(J) = Sampled, estimated result due to poor lab matrix spike recovery.
T(8J, 60B) = Sampled, results for eight congeners should be considered to be estimated due to poor field duplicate precision,
and results for sixty congeners may be biased high or false positives due to field equipment or lab blank contamination.
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AECOM Table 7
QC Summary: PFOA Monitoring Program

Second Semester 2017 Discharge to Groundwater Permit Semi-Annual Quality Assurance Report
Chemours Chambers Works

Deepwater, New Jersey

Well Identification Sample Date PFCs
AA22-M01B 07/28/2017 T

AA25-M01B 07/28/2017 T

AA25-M01C 07/28/2017 T

C08-M01B* 07/14/2017 T

C11-M01C 07/17/2017 T

C11-M01E 07/17/2017 T

C11-M020** 07/17/2017 T

C11-M03B 07/17/2017 T

006-M01B** 07/14/2017 T(1J)

015-M01B** 07/18/2017 T

F07-M01B 07/27/2017 T

F08-M01A 07/26/2017 T(1J)

F08-M01B 07/26/2017 T

G04-M01B 07/25/2017 T

G04-M01E 07/25/2017 T

G05-M02B 07/14/2017 T

G09-M01A 07/26/2017 T

J05-M01C 07/13/2017 T

J10-M02B++ 07/18/2017 T

K12-M01A 07/26/2017 T

K13-M02B+ 07/10/2017 T

L09-M01 B 07/28/2017 T

L09-M01C 07/28/2017 T(2J)

L09-M010 07/28/2017 T(3J)

N08-M01B 07/26/2017 T

N08-M01C 07/26/2017 T

N08-M010 07/26/2017 T

P06-M01B** 07/24/2017 T

P06-M010** 07/24/2017 T

P06-M01E 07/25/2017 T

P06-M02C 07/24/2017 T(2J)

P21-M01B++ 7/12/2017 T
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AECOM Table 7
QC Summary: PFOA Monitoring Program

Second Semester 2017 Discharge to Groundwater Permit Semi-Annual Quality Assurance Report
Chemours Chambers Works

Deepwater, New Jersey

Well Identification Sample Date PFCs
R09-M02B 07/26/2017 T(1J)

R10-M01C 07/27/2017 T

R10-M01E 07/27/2017 T

R12-M01A(B) 08/07/2017 T

Z28-M01B 7/28/2017 T(3J)

PFCs = Perfluorinated compounds

Well also sampled as part of Perimeter Monitoring Program
(see table 3) and Post Closure Monitoring for RCRA Units
Program (see table 6).

** Well also sampled as part of Perimeter Monitoring Program
(see table 3).

+ Well also sampled as part of Closure and Post Closure
Program (see table 2).

++ Well J10-M01B collapsed and could not be sampled; the well
was subsequently abandoned and replaced by J10-M02B.

T = Test completed as scheduled.
T(lJ) = Sampled, estimated result for one target compound
due to poor lab replicate or field duplicate precision.
T(2J) = Sampled, estimated results for two target
compounds due to poor field duplicate precision or poor
matrix spike recovery.
T(3J) = Sampled, estimated results for three target
compounds due poor field duplicate precision or poor
surrogate spike recovery ..
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AECOM Table 8
Summary of Accuracy, Precision, and Representativeness Measures for Assays

Second Semester 2017 Discharge to Groundwater Permit Semi-Annual Quality Assurance Report
Chemours Chambers Works

Deepwater, New Jersey

No. Represent- Tests
Test/Parameter Tests* Accuracy Precision ativeness Completeness Done %

C-Landfill Volatiles (6) 5 96.7% 100.0% 100.0% 100.0% 100.0%
C-Landfill Volatiles (9) 6 94.4% 100.0% 100.0% 100.0% 100.0%
PP+ Volatiles (26) 22 100.0% 100.0% 100.0% 100.0% 100.0%
PP+ Volatiles (28) 20 100.0% 100.0% 100.0% 100.0% 100.0%
Ethylene dichloride, Ethylene dibromide 1 100.0% 100.0% 100.0% 100.0% 100.0%
C-Landfill Semivolatiles (8) 11 73.9% 100.0% 100.0% 100.0% 100.0%
PP+ Base/Neutral Semivolatiles (46) 22 89.0% 100.0% 100.0% 100.0% 100.0%
PP+ Base/Neutral Semivolatiles (51) 20 84.1% 100.0% 100.0% 100.0% 100.0%
PP+ Base/Neutral Acids (11) 8 96.6% 100.0% 100.0% 100.0% 100.0%
PCB Conqeners (209) 1 100.0% 96.2% 71.3% 100.0% 100.0%
PFCs (13) 37 99.0% 98.3% 100.0% 100.0% 100.0%
Metals: 312 95.2% 96.2% 98.1% 100.0% 100.0%

Aluminum 34 100.0% 100.0% 91.2% 100.0% 100.0%
Antimony 24 100.0% 100.0% 100.0% 100.0% 100.0%
Arsenic 34 61.8% 70.6% 100.0% 100.0% 100.0%
Beryllium 23 100.0% 100.0% 100.0% 100.0% 100.0%
Cadmium 23 100.0% 100.0% 100.0% 100.0% 100.0%
Chromium 23 100.0% 100.0% 100.0% 100.0% 100.0%
Iron 23 100.0% 100.0% 100.0% 100.0% 100.0%
Lead 36 97.2% 94.4% 100.0% 100.0% 100.0%
Dis. Lead 20 95.0% 100.0% 85.0% 100.0% 100.0%Mercury 3 100.0% 100.0% 100.0% 100.0% 100.0%Nickel 23 100.0% 100.0% 100.0% 100.0% 100.0%
Selenium 3 100.0% 100.0% 100.0% 100.0% 100.0%Silver 3 100.0% 100.0% 100.0% 100.0% 100.0%
Sodium 34 100.0% 100.0% 100.0% 100.0% 100.0%Thallium 3 100.0% 100.0% 100.0% 100.0% 100.0%Zinc 3 100.0% 100.0% 100.0% 100.0% 100.0%Ammonia 11 100.0% 100.0% 100.0% 100.0% 100.0%Chloride 11 100.0% 100.0% 100.0% 100.0% 100.0%Cyanide 14 100.0% 100.0% 100.0% 100.0% 100.0%Fluoride 1 0.0% 100.0% 100.0% 100.0% 100.0%Iodide 1 100.0% 100.0% 100.0% 100.0% 100.0%Nitrate 11 90.9% 100.0% 100.0% 100.0% 100.0%Organolead 20 100.0% 100.0% 100.0% 100.0% 100.0%Phenolics 11 63.6% 100.0% 100.0% 100.0% 100.0%Sulfate 11 100.0% 100.0% 100.0% 100.0% 100.0%TOC 60 100.0% 100.0% 100.0% 100.0% 100.0%TOX 60 36.7% 100.0% 85.0% 100.0% 100.0%Dis Oxygen 60 100.0% 100.0% 100.0% 100.0% 100.0%pH 60 100.0% 100.0% 100.0% 100.0% 100.0%Redox 60 100.0% 100.0% 100.0% 100.0% 100.0%Specific Conductance 60 100.0% 100.0% 100.0% 100.0% 100.0%Temperature 60 100.0% 100.0% 100.0% 100.0% 100.0%Totals** 4939 92.6% 99.4% 98.5% 100.0% 100.0%

* Number of tests = number of samples.
** Totals = number of analytes.
PFCs = Perfiuorinated compounds
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AECOM Table 9
Summary of Field Duplicate Results

Second Semester 2017 Discharge to Groundwater Permit Semi-Annual Quality Assurance Report
Chemours Chambers Works

Deepwater, New Jersey

Test/Parameter Duplicate Results Meeting Criteria
Volatiles 102 / 102 100.0%
Semivolatiles 166 / 169 98.2%
PFCs (13) 44 / 52 84.6%
PCB Congeners 117 / 209 56.0%
Metals: 32 / 34 94.1%

Aluminum 4 / 4 100.0%
Antimony 2 / 2 100.0%
Arsenic 3 / 4 75.0%
Beryllium 2 / 2 100.0%
Cadmium 2 / 2 100.0%
Chromium 2 / 2 100.0%
Iron 1 / 2 50.0%
Lead 4 / 4 100.0%
Dis. Lead 1 / 1 100.0%
Mercury 1 / 1 100.0%
Nickel 2 / 2 100.0%
Selenium 1 / 1 100.0%
Silver 1 / 1 100.0%
Sodium 4 / 4 100.0%
Thallium 1 / 1 100.0%
Zinc 1 / 1 100.0%

Ammonia 2 / 2 100.0%
Chloride 2 / 2 100.0%
Cyanide 3 / 3 100.0%
Nitrate 2 / 2 100.0%
Organolead 1 / 1 100.0%
Phenolics 2 / 2 100.0%
Sulfate 2 / 2 100.0%
Total Organic Carbon 5 / 5 100.0%
Total Organic Halogen 4 / 5 80.0%
All tests 484 I 590 82.0%

Notes: Values reported above for Volatiles, Semivolatiles, PFCs, and PCB
Congeners are per analyte.

PFCs = Perfluorinated compounds
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AECOM Table 10
Eurofins Lancaster Laboratory Proficiency Test Sample Results Summary

Second Semester 2017 Discharge to Groundwater Permit Semi-Annual Quality Assurance Report
Chemours Chambers Works

Deepwater, New Jersey

Category WP-2S2* WP-2S8/2S9** WP-264***
Trace Metals 168 / 168 168 / 168 147 / 147
Minerals 32 / 32 29 / 31 32 / 32
Nutrients 8 / 14 13 / 13 12 / 12
Demands 6/6 0 / 0 6 / 6
Polychlorinated Biphenyls 21 / 21 21 / 21 21 / 21
Pesticides 65 / 66 66 / 66 66 / 66
Volatiles+ 222 / 222 223 / 223 220 / 220
Miscellaneous Parameters 75 / 77 46 / 51 48 / 50

Overall Performance 597 / 606 566 / 573 552 / 554
98.5% 98.8% 99.6%

* Environmental Resource Associates, March 2016.
** Environmental Resource Associates, September/October 2016.
*** Environmental Resource Associates, March 2017.
+ Previously reported as Volatile Halocarbons and Volatile Aromatics - categories combined to
reflect Environmental Resource Associates reporting.
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AECOM Table 11
AECOM 2017 Personnel Records

Second Semester 2017 Discharge to Groundwater Permit Semi-Annual Quality Assurance Report
Chemours Chambers Works

Deepwater, New Jersey

Employee 40 Hour OSHA Training 8 Hour OSHA Training Respirator Medical 8 Hour Supervisor TrainingName (OSHA 29 CFR 1910.120) (OSHA 29 CFR 1910.120) Fit Test Examination (OSHA 29 CFR 1910.120)Anne Dyroff 8/17/2015 9/612017 9/13/2017 9/712017 7/12/2017Jenelle Gomes 9/11/2014 9/612017 9/11/2017 8/22/2017 7/12/2017Derek Knowles 4/18/2011 3/15/2017 9/11/2017 12/28/2017 411112013Don Layman 4/12/1993 9/612017 -- 7/12/2017 6/911996Katie Davis 6/16/2008 9/612017 9/11/2017 9/15/2018 12/30/2010~ Thomas McGee 911/2001 9/6/2017 - 2/2/2018 4/4/2006Unitas Todd 9/12/2003 9/612017 9/11/2017 8/912017 3/18/2004
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AECOM Table 12
AECOM 2017 Monthly Safety Meetings

Second Semester 2017 Discharge to Groundwater Permit Semi-Annual Quality Assurance Report
Chemours Chambers Works
Chemours Chambers Works

Deepwater, New Jersey

Month Training Topics
July Safety Vacation Travel Safety

August Safety Agifl9: Health Warning Signs
September Safety Back to School Safe~
October Safety Adjustable Standing Desks

November Safe~ Distracted Driving
December Safe!)' Safe Snow Management
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Appendix F

Monitoring Well
Certification Forms



New Jersey Department of Environmental Protection
Site Remediation Program

Date Stamp

MONITORING WELL CERTIFICATION FORM A - AS-BUILT
CERTIFICATION

SECTION A. SITE NAME AND LOCATION
Site Name: Chemours------------------------------------------------------------------------~
List all AKAs: DuPont Chambers Works

Street Address: 67 Canal Rd

Municipality: Carneys Point (Township, Borough or City)

County: _S_a_le_m____________________________________ Zip Code: _0_8_0_23 --1

Program Interest (PI) Number(s): Case Tracking Number(s):

SECTION B. WELL OWNER AND LOCATION

1. Name of Well Owner Chemours
------------------------------------------------------------------~

2. ~II Location (Street Address) _C_a_n_a_I_R_d_C_a_rn_e~y_s_P_o_in_t~,N__J ~
3. Well Location (Municipal Block and Lot) Block# 185 Lot # 1

SECTION C. WELL LOCATION SPECIFICS

E2017101261. Well Permit Number (This number must be permanently affixed to the well casing): ..

AA25-M02B2. Site Well Number as shown on application or plans): .

09/28/2017Well Completion Date: .

2.50'4. Distance from Top of Casing (cap off) to ground surface (nearest 0.01 '): .

17'5. Total Depth of Well to the nearest ~ foot: .

7'6. Depth to Top of Screen (or top of open hole) from top of casing (nearest 0.01 '): .

10'7. Screen Length (or length of open hole) in feet: .

8. Screen or Slot Size: . .010

PVC Factory Slotted9. Screen or Slot Material: .

Sch 40 PVC10. Casing Material (PVC, steel, or other - specify): .

2"11. Casing Diameter (inches): .

12. Static Water Level from top of casing at the time of installation (nearest 0.01'): . 5.50'

13. Yield (gallons per minute): . NA

14. Development Techinque (specify): . Pump

2 HoursLength of Time well is developed/pumped or bailed (hours and minutes): .

Monitoring Well Certification Form A - As-Built Certification
Version 1.0 9/7/11 Page 1 of 1



New Jersey Department of Environmental Protection
Site Remediation Program

Monitoring Well Certification Form B - Location Certification
Date Stamp

Mailing Address 4051 Ogletown Road. Suite 300-----
City/Town: _N.:...:e~w....::a..;...:rk-=--- State

Ext.:

SECTION A. SITE NAME AND LOCATION
Site Name: Chemours~~~~------------------------------------------------------4
List all AKAs: DuPont Chambers Works

Street Address: -=6~7-=C:.::a::.:.n:.:a~1:...:R..:.d -l

Municipality: _C_a_rn_e~y_s_P_o_in_t (Township. Borough or City)

County: Salem Zip Code: 080_2_3 -1

Program Interest (PI) Number(s): 008221 Case Tracking Number(s): 9900

SECTION B. WELL OWNER AND LOCATION
1. Name of Well Owner Chemours-------------------------------~-~
2. W~I Location (Skeet Address) _C_a_n_a_1R_d_C_a_rn_e~y_s_P_o_in.:...:t._N_J ~

3. Well Location (Municipal Block and Lot) Block# 185 Lot # 1

SECTION C. WELL LOCATION SPECIFICS

1. Well Permit Number (This number must be permanently affixed to the well casing): _E_2_0_17_1_0_1_2_6 _

2. Site Well Number (As shown on application or plans): _AA...:....-::2....::5.:...:-M~02_B _

3. Geographic Coordinate NAD 83 to nearest 11100 of a second:

Latitude: North 39
0
42' 26.80" Longitude: West ~7..:...5_0=.28:...:·-=2..:...9....::.9..:...7_•. _

4. New Jersey State Plane Coordinates NAD 83 datum. US survey feet units. to nearest foot:

North 319845 East -=2~1.:...:78:...:3:....:1 _

5. Elevation of Top of Inner Casing (cap off) at reference mark (nearest 0.01'): .:...:4.:...:.5:..::9_' _

Elevation Top of Outer casing: .:...:4_.8.:...:5_' Elevation of ground:...:.1.:...:.6:...:5_· _

Check one: !g] NAVD 88 0 NVGD29 0 On Site Datum 0 Other

6. Source of elevation datum (benchmark. number/description and elevation/datum). If an on-site datum is used. identify
here. assume datum of 100'. and give approximated actual elevation (referencing NAVD 88).

USGS Monument - Brass Disk, DYE1, Elevation = 6.63' NAVD 88

7. Significant observations and notes:

Horizontal Coordinates established with a Trimble R6 GPS system operating via KeyNetGPS. N.J.S.P.C. NAVD
88/NAD 83

SECTION D. LAND SURVEYOR'S CERTIFICATION
I certify under penalty of law that I have personally examined and am familiar with the
information submitted in this document and all attachments and that. based on my inquiry of
those individuals immediately responsible for obtaining the information. I believe the
submitted information is true. accurate and complete. I a~ware that there are significant
penalties for submitting false information including the 0 si 'lit ~ne ~~prisonment.

Professional Land Surveyor's Signature: • \(~ ~ Date

Surveyor's Name: "S'" o~ e tl.. •...•..\ Z ! \J t4 \ C License Number: --=G.~S~1-L~~_-1
Firm Name: AECOM Certificate of Authorization #:

--------1

SEAL

Phone Number 302-781-5900
_D_8..;...:la.:...:w....::a_re Zip Code: _1_9_7_13 --1

Fax: 302-781-59015874

Monitoring Well Certification Form B • Location Certification
Version 1.3 02/26/13

Page 1 of 1



New Jersey State Department of Environmental Protection
Bureau of Water Allocation and Well Permitting

Mail Code 401-04Q PO BOX 420 Trenton, NJ 08625-0420 Tel: 609-984-6831
Well Permit Number
E201710126

MONITORING WELL RECORD
OPERTYOWNER:~N~/~A~C~H~E~M~O~U~R~S~ _

Company/Organization: -=C~h~em~o..':':u~rs~ _

Address: 67 Canal Rd Carneys Point, New Jersey 08023

WELL LOCATION: -=C..':':h~em~ou~r~s _

Address: Canal Rd Address confirmed by client

County: --=-Sa:.;.:l-=-em::.:::...- Municipality: Carneys Point Twp Lot: -=--1 Block: -=--18:::.:5=--- _

Coordinate System: NJ State Plane (NAD83) - USFEET
DATE WELL STARTED: September 28,2017

DATE WELL COMPLETED: September 28, 2017

Easting (X): ~2::..:1:...:.7-=-92::.:2=__Northing (Y): ~3::..:1:..::.9..::.80:::.:3~_

WELL USE: MONITORING

Other Use(s): _ LocallD: AA25 - M02B

WELL CONSTRUCTION

Total Depth Drilled (ft.):.__ -=1-,-7 _ Finished Well Depth (ft.): -'1-'-7 _ Well Surface: Above Grade---'---'---=--=---=-----
Depth to Depth to Diameter Material WgtlRating/Screen # Used
Top (ft.) Bottom (ft.) (inches) (lbs/ch no.)

Borehole 0 17 6
Casing 0 7 2 PYC sch 40
Screen 7 17 2 PYC .010

Depth to Depth to Outer Inner Materialr--- Top (ft.) Bottom (ft.) Diameter (in.) Diameter (in) Bentonite (lbs.) I Neat Cement (lbs.) 1 Water (gal.)
I out 0 5 6 2 I 110 I 7.5Gravel Pack 5 17 6 2 # 1 sand
Grouting Method: --=G:.::.ra::..v:...:i:...t.ty-=m=.::.et:.::h:.::o-=d Drilling Method: Hollow Stem Augers

ADDITIONAL INFORMATION
Protective Casing: Yes
Static Water Level: & ft. below land surface
Water Level Measure Tool: m-scope
Well Development Period: 2. hrs.
Method of Development: pump and surge
Pump Type:

ATT ACHMENTS:

Pump Capacity: _ gpm
Total Design Head: _ ft.
Drilling Fluid:
Drill Rig: Geoprobe 7822
Health and Safety Plan Submitted? Yes

GEOLOGIC LOG

11 - 17: white GP - Poorly graded gravels and gravel-sand mixtures, little or no fines

0- 2: black PT - Peat, muck, and other highly organic soils
2 - 11: orange GM - Silty gravels, gravel-sand-silt mixtures

I ADDITIONAL INFORMATION:

Keith Butcher,
Driller of Record: JOURNEYMAN LICENSE # 203616

Record -- Page 1 of 1
Company: SGS NORTH AMERICA INe.



Project: DGW
Project Location: Deepwater, NJ
Project Number: 6054934

Log of Boring I Well AA25-M02B
Sheet 1 of 2

Date(s) 9/27/17 - 9/28/17Drilled
Drilling HSAMethod
Drill Rig GeoprobeType
NJDEP E20171 0126Permit

Location N 319845.205 E 217831.019

Geologist K.Davis

Boring 6"Diameter
Contractor SGS [K. Butcher][Operator)
Sampling MacrocoreMethod(s)
Borehole Bentonitel CementCompletion
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SAMPLES

0.0' - 2.2' SANDY SILT, brown (1OYR4/3), wet, medium stiff, sand fine to medium,
trace gravel
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MATERIAL DESCRIPTION

I--

-.: ,. ~ 2.2' - 3.8' SAND, brown (10YR 4/3), wet to saturated. medium to coarse, poorly sorted.
'. , 'I-- trace gravel, rounded to angular 112- 1"
~...' ~

I- 3.8' - 5.0' No Recovery

::>:.:: 5.0' - 10.0' SAND, light olive brown (2.5Y 5/6), saturated, medium, little coarse, well
<: sorted, trace gravel, subangular to subrounded. 1/2-1"

I--

:::<: 10.0' - 15.0' SAND,Iight olive brown (2.5Y 5/6), saturated, medium,little coarse, well>: sorted
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[:::::.:l-
f:::: ::::
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~ :::
.:-:0..:.' 15.0' - 20.0' SAND, light olive brown (2.5Y 5/6), wet to saturated, medium, little coarse,

well sorted, large subangular gravel at 17.5', trace 1/4" rounded gravel
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30.0 feet

1.65

4.59

1-2" PVC

FIELD NOTES AND
WELL DETAILS

It--<J.O' - 4.0'
CemenVBentonite
Grout?: ~.:~

:'~-4.0' - 5.0' Bentonite?: ~~.~.
:':':::::.10-5 0' - 6 0' #0
...........•Choker Sand

..... ::;=;
~~m

ti!:::Hh.o' -17.0' #1 Filter

:i--.HII-;+--7.0' - 17.0'$t::6 2" Slotted PVC



Project: DGW
Project Location: Deepwater, NJ
Project Number: 6054934

Log of Boring I Well AA25-M02B
Sheet 2 of 2
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New Jersey Department of Environmental Protection
Site Remediation Program

Date Stamp
(For Department use onl )

MONITORING WELL CERTIFICATION FORM A - AS-BUILT
CERTIFICATION

SECTION A. SITE NAME AND LOCATION
Site Name: Chemours----------------------------------------------------------------------------~
List all AKAs: DuPont Chambers Works

Street Address: 67 Canal Rd

Municipality: Carneys Point (Township, Borough or City)-------------------------------------
County: Salem Zip Code: 08023----------------------------~
Program Interest (PI) Number(s): Case Tracking Number(s):

SECTION B. WELL OWNER AND LOCATION

1. Name of Well Owner Chemours
------------------------------------------------------------------~

2. Well Location (Street Address) Canal Rd Carneys Point, NJ----------~----------------------------------------------~
3. Well Location (Municipal Block and Lot) Block# 185 Lot# 1

SECTION C. WELL LOCATION SPECIFICS

E2017101241. Well Permit Number (This number must be permanently affixed to the well casing): ..

021-M01 B2. Site Well Number as shown on application or plans): .

09/26/2017Well Completion Date: .

2.50'4. Distance from Top of Casing (cap off) to ground surface (nearest 0.01 '): .

25'5. Total Depth of Well to the nearest ~ foot: .

6. Depth to Top of Screen (or top of open hole) from top of casing (nearest 0.01 '): . 15'

10'7. Screen Length (or length of open hole) in feet: .

8. Screen or Slot Size: _._0_10 _

9. Screen or Slot Material: . PVC Factory Slotted

Sch 40 PVC10. Casing Material (PVC, steel, or other - specify): .

2"11. Casing Diameter (inches): .

12. Static Water Level from top of casing at the time of installation (nearest 0.01'): . 7.00'

NA13. Yield (gallons per minute): .

14. Development Techinque (specify): . Pump & Surge

2 HoursLength of Time well is developed/pumped or bailed (hours and minutes): .

Monitoring Well Certification Form A - As-Built Certification
Version 1.0 9/7/11 Page 1 of 1



New Jersey Department of Environmental Protection
Site Remediation Program

Monitoring Well Certification Form B - Location Certification

SECTION A. SITE NAME AND LOCATION
Site Name: Chemours

~~~----------------------------------------------------------------i
List all AKAs: DuPont Chambers Works

Street Address: 67 Canal Rd
~~--------------------------------------------------------------~

Municipality: Carneys Point (Township, Borough or City)

County: _s_a_le_m Zip Code: 080_2_3 -1

Program Interest (PI) Number(s): 008221 Case Tracking Number(s): 9900

SECTION B. WELL OWNER AND LOCATION
1. Name of Well Owner Chemours----------------------------------~
2. WeIILocat~n(StreetAddres~ _C_a_n_a_IR_d_C_a_rn_e~y_s_P_o_in~t,_N_J ~

3. Well Location (Municipal Block and Lot) Block# 185 Lot # 1

SECTION C. WELL LOCATION SPECIFICS

1. Well Permit Number (This number must be permanently affixed to the well casing): _E_2_0_1_7_10_1_2_4 _

2. Site Well Number (As shown on application or plans): _O_2_1_-M_0_1B _

3. Geographic Coordinate NAD 83 to nearest 1/100 of a second:

Latitude: North 39° 42' 12.91" Longitude: West _7_5_°_29_'_2_8_.0_7_" _

l. New Jersey State Plane Coordinates NAD 83 datum, US survey feet units, to nearest foot:

North 318490 East _2_1_32_7_5 _

5. Elevation of Top of Inner Casing (cap off) at reference mark (nearest 0.01'): _4_.7_8_' _

Elevation Top of Outer casing: _5_.1_3_' Elevation of ground:_1_.8_1_' _

Check one: ~ NAVD 88 D NVGD29 DOn Site Datum DOther

6. Source of elevation datum (benchmark, number/description and elevation/datum). If an on-site datum is used, identify
here, assume datum of 100', and give approximated actual elevation (referencing NAVD 88).

USGS Monument- Brass Disk, DYE1, Elevation = 6.63' NAVD 88

7. Significant observations and notes:

Horizontal Coordinates established with a Trimble R6 GPS system operating via KeyNetGPS. N.J.S.P.C. NAVD
88/NAD 83

SECTION D. LAND SURVEYOR'S CERTIFICATION. SEAL
I certify under penalty of law that I have personally examined and am familiar with the
information submitted in this document and all attachments and that, based on my inquiry of
those individuals immediately responsible for obtaining the information, I believe the
submitted information is true, accurate and complete. ~aware that there are significant
penalties for submitting false information including the 0 i ·Iit~ctfine a~mprisonment.

Professional Land Surveyor's Signature: • ~~ ~ Date

Surveyor's Name: 'S'ot.€ })_i,\oo\.\ License Number:

Firm Name: AECOM Certificate of Authorization #:
---------1

Mailing Address 4051 letown Road, Suite 300

CitylTown: Newark State----------------
Phone Number 302-781-5900 Ext.:

Delaware Zip Code: 19713
------------ -------1

Fax: 302-781-59015874

Monitoring Well Certification Form 8 - Location Certification
Version 1.3 02/26/13

Page 1 of 1



New Jersey State Department of Environmental Protection
Bureau of Water Allocation and Well Permitting

Mail Code 401-04Q PO BOX420 Trenton, NJ 08625-0420 Tel: 609-984-6831
Well Permit Number
E201710124

MONITORING WELL RECORD
OPERTYOWNER:~N~/~A~C~H~E~M~O~U~R~S~ _

Company/Organization: ~C~h~em~o~ur~s~ _

Address: 67 Canal Rd Carneys Point, New Jersey 08023

WELL LOCATION: _C~h~e~m~o~ur~s~ _

Address: Canal Rd Address confirmed by client

County: -=S.:::al:.::e.:::m=-- Municipality: Carneys Point Twp Lot:~I Block: ---=-18:::..:5=- _

Easting (X): --.:2::.:1:..::3.=2::...:58=--_ Northing (Y): -=-31:....:8-'4.::c85_ DATE WELL STARTED: September 25, 2017

DATE WELL COMPLETED: September 26,2017Coordinate System: NJ State Plane (NAD83) - USFEET

WELL USE: MONITORING

Other Use(s): _ Local ID: 021 - MOIB

WELL CONSTRUCTION

Total Depth Drilled (ft.): -=2.=..5 _ Finished Well Depth (ft.): -=2.::c5 _ Well Surface :._---=-A.::b:.:o~v::...e-=G:.:.:ra=d::e~_
Depth to Depth to Diameter Material Wgt/Rating/Screen # Used
Top (ft.) Bottom (ft.) (inches) (lbs/ch no.)

Borehole 0 25 6
Casing 0 15 2 PVC sch 40
Screen 15 25 2 PVC .010

Depth to Depth to Outer Inner Material
Top (ft.) Bottom (ft.) Diameter (in.) Diameter (in) Bentonite (lbs.) I Neat Cement (lbs.) 1 Water (gal.)

I .out 0 13 6 2 I 250 I 16Gravel Pack 13 25 6 2 # 1 sand
Grouting Method: Pressure method (Tremie Pipe)

ADDITIONAL INFORMATION
Protective Casing: Yes
Static Water Level: ~ ft. below land surface
Water Level Measure Tool: tape
Well Development Period: l hrs.
Method of Development: pump and surge
Pump Type:

ATTACHMENTS:

Drilling Method: Hollow Stem Augers

Pump Capacity: _ gpm
Total Design Head: _ ft.
Drilling Fluid:
Drill Rig: Geoprobe 7822
Health and Safety Plan Submitted? Yes

GEOLOGIC LOG
o - 4: black PT - Peat, muck, and other highly organic soils
4 - 20: orange SM - Silty sands, sand-silt mixtures
20 - 25: white GW - Well-graded gravels and gravel-sand mixtures, little or no fines

I ADDITIONAL INFORMATION:

Keith Butcher,
Driller of Record: JOURNEYMAN LICENSE # 203616

Record -- Page 1 of 1
Company: SGS NORTH AMERICA INC.



Project: DGW
Project Location: Deepwater, NJ
Project Number: 6054934

Log of Boring/Well 021-M01 B

Date(s) 9/25/17 - 9/26/17Drilled

Drilling HSAMethod

Drill Rig GeoprobeType

NJDEP E201710124Permit

Location N 318490.465 E 213275.582

Geologist K.Davis

Boring 6"Diameter

Contractor SGS [K. Butcher][Operator)

Sampling MacrocoreMethod(s)

Borehole Bentonitel CementCompletion
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MATERIAL DESCRIPTION

Sheet 1 of 2

30.0 feet

0.0' - 1.8' SILT, dark brown (10YR 3/3), moist, medium stiff, little fine sand

I-

I- 1.8' - 2.95' SILT, very dark grayish brown (10YR 3/2). moist, soft, little clay, trace fine -
sand

2.95' - 5.0' No Recovery

I-

\' \' 5.0' - 8.1 ' SILT, very dark gray (10YR 3/3), wet, soft, clayey, some organics at 6.7',
"'j;" 7-7.8' is mostly organics, grasses, little silt
" '1< "I-
" 'j< "
" ' I" "I-
"'I" '
"'I" "

-
8.1' - 10.0' No Recovery

I-

10,0' - 11,0' SANDY SILT, grayish brown (10YR 5/2), wet, soft

. . 11.0' - 12,2' SILTY SAND, grayish brown (10YR 5/2), wet, fine to very fine sand, loose

':1- _

1:'::::> 12,2' - 13.3' SAND, grayish brown (10YR 5/2), mostly fine, little medium, trace silt,
::.:: trace rounded gravel, 1/4"
:-: I- _

•.•• 13.3' -14.1' SAND, grayish brown (10YR 5/2), saturated, medium to very coarse, poorly
• '.' sorted, loose

14.1' - 15,0' No Recovery

~:"j;. 15.0' -15,5' GRAVEL, saturated, loose, rounded 118 -1/4"

(-:';::':h 15.5' -15.9' SAND and GRAVEL, dark gray (7,5YR 4/1), saturated, gravel same as
-:>" above, sand medium to fine, loose
0.:.: 15.9' -18.1' SAND, some GRAVEL, dark gray (7.5YR 4/1), saturated, loose, fine to

-.' '. medium sand, 1/8-1/4" gravel, angular to rounded:.0:-: -.".1-

18.1' - 20.0' No Recovery

1.81

4.78

f-2"PVC

I-

FIELD NOTES AND
WELL DETAILS
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f

-
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11-0.0' - 12.0'
CemenVBentonite
Grout

'~.'''' ., ..
b;~·~_12.0' - 13.0'
'... ~. Bentonite

•••••
:-:
::~-13.0' - 25.0' #1
::: Filter Sand

r4.f-15.0' - 25.0'

[:[ 2" Slotted PVC

••••



Project: DGW
Project Location: Deepwater, NJ
Project Number: 6054934

Log of Boring/Well 021-M01 B
Sheet 2 of 2
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New Jersey Department of Environmental Protection
Site Remediation Program

MONITORING WELL CERTIFICATION FORM A - AS-BUILT
CERTIFICATION Date Stamp

(For Department use onl )

SECTION A. SITE NAME AND LOCATION
Site Name: Chemours~----------------------------------------------------------------------~
List all AKAs: DuPont Chambers Works

Street Address: 67 Canal Rd

Municipality: Carneys Point

County: _S_a_le_m _

Program Interest (PI) Number(s):

(Township, Borough or City)

Zip Code: _o_8_0_23 --1

Case Tracking Number(s):

SECTION B. WELL OWNER AND LOCATION

1. Name of Well Owner Chemours
---------------------------------~

2. Well Location (StreetAdd~ss) _C_a_n_a_I_R_d_C_a_rn_e~y_s_P_o_in_t~,N_J ~

3. Well Location (Municipal Block and Lot) Block# 185

SECTION C. WELL LOCATION SPECIFICS
Lot# 1

E2017101251. Well Permit Number (This number must be permanently affixed to the well casing): ..

2. Site Well Number as shown on application or plans): . P22-M01B

09/27/2017Well Completion Date: .

2.50'4. Distance from Top of Casing (cap off) to ground surface (nearest 0.01 '): .

22.5'5. Total Depth of Well to the nearest ~ foot: .

6. Depth to Top of Screen (or top of open hole) from top of casing (nearest 0.01 '): . 12.5'

10'7. Screen Length (or length of open hole) in feet: .

8. Screen or Slot Size: _._0_10 _

PVC Factory Slotted9. Screen or Slot Material: .

10. Casing Material (PVC, steel, or other - specify): .

2"11. Casing Diameter (inches): .

12. Static Water Level from top of casing at the time of installation (nearest 0.01 '): .

13. Yield (gallons per minute): .

14. Development Techinque (specify): .

Length of Time well is developed/pumped or bailed (hours and minutes): .

Sch 40 PVC

8.00'

NA

Pump & Surge

2 Hours

Monitoring Well Certification Form A - As-Built Certification
Version 1.0 9/7/11 Page 1 of 1



Date Stamp

New Jersey Department of Environmental Protection
Site Remediation Program

Monitoring Well Certification Form B - Location Certification

SECTION A. SITE NAME AND LOCATION
Site Name: Chemours----------------------------------------------------------------------i
List all AKAs: DuPont Chambers Works

Street Address: 67 Canal Rd------------------------------------------------------------------------~
Municipality: Carneys Point (Township, Borough or City)

County: _S_a_le_m Zip Code: 080_2_3 -1

Program Interest (PI) Number(s): 008221 Case Tracking Number(s): 9900

SECTION B. WELL OWNER AND LOCATION
1. Name of Well Owner Chemours------------------------------------------------------------------~
2. Well Location (Street Address) _C_a_n_a_1R_d__C_a_rn_e~y_s_p_o_in~t_N_J ~

3. Well Location (Municipal Block and Lot) Block# 185 Lot # 1

SECTION C. WELL LOCATION SPECIFICS

1. Well Permit Number (This number must be permanently affixed to the well casing): _E_2_0_1_7_10_1_2_5 _

2. Site Well Number (As shown on application or plans): _P_2_2_-M_0_1__B _

3. Geographic Coordinate NAD 83 to nearest 1/100 of a second:

Latitude: North 39° 42' 16.53" Longitude: West 75° 29' 24.62"------------------------
I. New Jersey State Plane Coordinates NAD 83 datum, US survey feet units, to nearest foot:

North 318853 East 213549---------------------------------
5. Elevation ofTop of Inner Casing (cap off) at reference mark (nearest 0.01'): _7_.6_6_' _

Elevation Top of Outer casing: _7_.8_9_' Elevation of ground:_5_.2_8_' _

Check one: jg] NAVD 88 0 NVGD29 0 On Site Datum 0 Other

6. Source of elevation datum (benchmark, number/description and elevation/datum). If an on-site datum is used, identify
here, assume datum of 100', and give approximated actual elevation (referencing NAVD 88).

USGS Monument - Brass Disk, DYE1, Elevation = 6.63' NAVD 88

7. Significant observations and notes:

Horizontal Coordinates established with a Trimble R6 GPS system operating via KeyNetGPS. N.J.S.P.C. NAVD
88/NAD 83

SECTION D. LAND SURVEYOR'S CERTIFICATION SEAL
I certify under penalty of law that I have personally examined and am familiar with the
information submitted in this document and all attachments and that, based on my inquiry of
those individuals immediately responsible for obtaining the information, I believe the
submitted information is true, accurate and complete. I a~ware t at there are significant
penalties for submitting false information including the po Sl ility. e ,n't\it\'prisonment.

Professional Land Surveyor's Signature: • \J ~ Date

Surveyor's Name: .-S-oS E \ d~' V~\ < License Number: --,=Gr-,!7"---'~~:--1. 1

Firm Name: AECOM Certificate of Authorization #:
-------------1

4051 Ogletown Road, Suite 300Mailing Address

City/Town: Newark State----------------------------
Phone Number 302-781-5900 Ext.:

Delaware Zip Code: 19713---------------- ----------1
Fax: 302-781-59015874

Monitoring Well Certification Form B - Location Certification
Version 1.3 02/26/13

Page 1 of 1



New Jersey State Department of Environmental Protection
Bureau of Water Allocation and Well Permitting

Mail Code 401-04Q PO BOX 420 Trenton, NJ 08625-0420 Tel: 609-984-6831
Well Permit Number

E201710125
MONITORING WELL RECORD

OPERTYOWNER:~N~/~A~C~H~E~M~O~U~R~S~ _

Company/Organization: _~Ch::.'em~o~ur~s~ _

Address: 67 Canal Rd Carneys Point, New Jersey 08023

WELL LOCATION: _C~he~m~o~u~r~s _

Address: Canal Rd Address confirmed by client

County: -=.Sa""lc.::.em==- _ Municipality: Carneys Point Twp Lot--=-I Block: ---=-:18::.:5=-- _

Coordinate System: NJ State Plane (NAD83) - USFEET
DATE WELL STARTED: September 26,2017

DATE WELL COMPLETED: September 27,2017

Easting (X): _2=-1=-=3-=-5-=--50'----Northing (Y): --.:3:...:1:...::8-=-8-=--54~_

WELL USE: MONITORING

Other Use(s): _ Local 10: P22 - MOIB

WELL CONSTRUCTION

Total Depth Drilled (ft.):_--.....:2:..:2::..:c.5'----_ Finished Well Depth (ft.):__ -.e2....c.2:...:.c.5=----_ Well Surface:._--=-A.::.::b:..::o~v~e-=G:.:.ra=:d:..:e=--_
Depth to Depth to Diameter Material Wgt/Rating/Screen # Used
Top (ft.) Bottom (ft.) (inches) (lbs/ch no.)

Borehole 0 22.5 6
Casing 0 12.5 2 PVC sch 40
Screen 12.5 22.5 2 PVC .010

Depth to Depth to Outer Inner Material...- Top (ft.) Bottom (ft.) Diameter (in.) Diameter (in) Bentonite (lbs.) I Neat Cement (lbs.) 1 Water (gal.)I Jut 0 10 6 2 I 200 I 13Gravel Pack 10 22.5 6 2 # 1 sand
Grouting Method: Pressure method (Tremie Pipe)

ADDITIONAL INFORMATION
Protective Casing: Yes
Static Water Level: JL ft. below land surface
Water Level Measure Tool: tape
Well Development Period: 2... hrs.
Method of Development pump and surge
Pump Type:

ATTACHMENTS:

Drilling Method: Hollow Stem Augers

Pump Capacity: _ gpm
Total Design Head: _ ft.
Drilling Fluid:
Drill Rig: Geoprobe 7822
Health and Safety Plan Submitted? Yes

GEOLOGIC LOG

17 - 22.5: white GP - Poorly graded gravels and gravel-sand mixtures, little or no fines

0- 5: black PT - Peat, muck, and other highly organic soils
5 - 17: tan SM - Silty sands, sand-silt mixtures

I ADDITIONAL INFORMATION:

Keith Butcher,
Driller of Record: JOURNEYMAN LICENSE # 203616

Record -- Page 1 of 1
Company: SGS NORTH AMERICA INC.
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Project: DGW Log of boring/ well P22-M018
Project Location: Deepwater, NJ

Sheet 1 of 2Project Number: 6054934

Date(s) 9/26/17 - 9/27/17 Geologist K.Davis Checked ByDrilled
Drilling HSA Boring 6" Total Depth 25.0 feetMethod Diameter of Borehole
Drill Rig Geoprobe Contractor SGS [K. Butcher] Surface 5.28Type [Operator] Elevation
NJDEP E201710125 Sampling Macrocore TOC 7.66Permit Method(s) Elevation
Location N 318853.043 E 213548.946 Borehole Bentonitel CementCompletion

SAMPLES §.~.- .•...
OJ 'r: .•..• roc 0

::> "*-E0 ~
.....J

=Ejg FIELD NOTES AND~ E MATERIAL DESCRIPTION .~£; Ol a. .~
Ol IDot) WELL DETAILS> .•...a..•... > a. s:
0 ~UJIDID IDID 8<1:: a.
(5wJ!! oJ!! ci ~ .,..,.ID- OlC:::<I:: a:: C) C>-0

0.0' - 3.5' SILT, brown (10YR 4/3), moist, loose, little fine to medium sand, trace
organics, roots, little clay at 2.4-3.5'

- f- -4-

1-2 f- -

l- I- - f---2"PVC2-
3.5' - 5.0' No Recovery

1-4 f- -

I-
11-0.0' - 9.5'0- I I 5.0' - 5.9' SILT, brown (1OYR4/3), moist, loose, little fine to medium sand, trace

Cement/Bentoniteorganics, roots
Grout1-6

I:::: :<: F 5.9' - 8.1' SAND, brown (10YR 5/3), wet, medium to coarse, well sorted, few silty clay
layers

I- :: ::f- --2- :::: :.::
::

1-8 f-

8.1' - 9.4' SILT, dark brown (7.5YR 3/2), wet, soft, little fine to medium sand
l- r- --4-

9.4' - 10.0' No Recovery
~.'Ii; »'Ii.

1-10
.'~ / ••.11-9.5' - 10.5'. -:'. 10.0' -10.5' SAND, dark brown (7.5YR 3/2), wet, medium, very well sorted
t:'": \ Bentonite

10.5' - 15.0' SILT, gray (7.5YR 5/1), moist, soft, trace to some organics, becomes :::..•.:f- f- peaty at 13' and color changes to dark brown (7.5YR 3/2) - ::A-10.5' -11.5' #0-6-
.. Choker Sand

1-12
:::::

.'

.. 1

f- -

l- f- -

,/1>-1 1.5' - 22.5' #1

I -8-
I

1-14 r- -

f- III Fill" Sand
-10- :.,::: 15.0' - 16.7' SAND, brown (7.5YR 4/3), wet, medium, well sorted

f-16 I> ::f-
-

:iij--12.5' - 22.5'
1:< ..t:.:

f- f- 16.7'-17.1' SILT, dark brown (7.5YR 3/2), some organics, very peaty - ••• 2'~o~d~C-12- 17.1' - 20.0' SANDY SILT, greenish gray (GLEY 1 5/5GY), stiff, sand is fine, well
sorted, trace angular gravel

H8 f- -
I

~ I- 'f- -

111

-14-

'-20

~o--'OJ
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Project: DGW
Project Location: Deepwater, NJ
Project Number: 6054934

Log of boringl well P22-M018
Sheet 2 of 2
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FIELD NOTES AND
a ...J ._-i-

DESCRIPTION .~ .•.• ro~ .s E o MATERIAL "*-E WELL DETAILS
w a. :c OJ> .•.• a. .•.• > a.

0 =E~QJQJ QJQJ 8¢: a.
(5-QJ O~ 0 ~ w ~au

w .•... w-- 0:: CJ o UC/)o::¢:
.-20 ,,(t: " 20.0' - 20.6' SILT, dark brown (7.5YR 3/2), some organics, little sand

IIII- vi{ Vr- 20.6' - 21.2' CLAYEY SILT, greenish gray (GLEY 1 5/5GY), saturated, soupy --16- .: 21.2' - 22.5' SAND, dark brown (7.5YR 3/2), medium, little very coarse, trace angular

1-22 I gravel 1/2"
-I--

~r-
22.5' - 25.0' CLAY, dark grayish brown (10YR 4/2), moist, stiff, few peat layers

-r-
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New Jersey Department of Environmental Protection
Site Remediation Program

Date Stamp
(For Department use onl )

MONITORING WELL CERTIFICATION FORM A - AS-BUILT
CERTIFICATION

SECTION A. SITE NAME AND LOCATION
Site Name: Chemours----------------------------------------------------------------------------~
List all AKAs: DuPont Chambers Works

Street Address: 67 Canal Rd

Municipality: Carneys Point (Township, Borough or City)-------------------------------------
County: Salem Zip Code: _0_8_0_23 ---1

Program Interest (PI) Number(s): Case Tracking Number(s):

SECTION B. WELL OWNER AND LOCATION

1. Name of Well Owner Chemours
------------------------------------------------------------------~

2. Well Location (Street Address) Canal Rd Carneys Point, NJ----------~----------------------------------------------~
3. Well Location (Municipal Block and Lot) Block# 185 Lot # 1

SECTION C. WELL LOCATION SPECIFICS

E2017101271. Well Permit Number (This number must be permanently affixed to the well casing): ..

Z28-M02B2. Site Well Number as shown on application or plans): .

09/29/2017Well Completion Date: .

2.50'4. Distance from Top of Casing (cap off) to ground surface (nearest 0.01 '): .

17'5. Total Depth of Well to the nearest 'lj foot: .

7'6. Depth to Top of Screen (or top of open hole) from top of casing (nearest 0.01 '): .

10'7. Screen Length (or length of open hole) in feet: .

8. Screen or Slot Size: _._0_10 _

PVC Factory Slotted9. Screen or Slot Material: .

10. Casing Material (PVC, steel, or other - specify): . Sch 40 PVC

2"11. Casing Diameter (inches): .

6.00'12. Static Water Level from top of casinq at the time of installation (nearest 0.01 '): .

NA13. Yield (gallons per minute): .

14. Development Techinque (specify): . Pump

Length of Time well is developed/pumped or bailed (hours and minutes): . 2 Hours

Monitoring Well Certification Form A - As-Built Certification
Version 1.0 9/7/11 Page 1 of 1



New Jersey Department of Environmental Protection
Site Remediation Program

Monitoring Well Certification Form B - Location Certification
Date Stamp

SECTION A. SITE NAME AND LOCATION
Site Name: Chemours~~~~------------------------------------------------------------~
List all AKAs: DuPont Chambers Works

Street Address: -=6~7.....:C::..:a:::..n:.:a::....1:...:R.::.d ---l

Municipality: _C_a_rn_e-=.y_s_P_o_in_t (Township, Borough or City)

County: Salem Zip Code: 080_2_3 -1

Program Interest (PI) Number(s): 008221 Case Tracking Number(s): 9900

SECTION B. WELL OWNER AND LOCATION
1. .Name of Well Owner Chemours-----------------------------------~
2. ~IILocation(StreetAddress) _C_a_n_al_R_d_C_a_rn_e~ys_P_o_in~t,_N_J ~

3. Well Location (Municipal Block and Lot) Block# 185 Lot # 1

SECTION C. WELL LOCATION SPECIFICS

1. Well Permit Number (This number must be permanently affixed to the well casing): _E_2_0_1_71_0_1_2_7 _

2. Site Well Number (As shown on application or plans): _Z_2_8-_M_0_2_B _

3. Geographic Coordinate NAD 83 to nearest 11100 of a second:

Latitude: North 39
0
42' 39.50" Longitude: West _7~5_0_28_'~3_3_.3~6_" _

New Jersey State Plane Coordinates NAD 83 datum, US survey feet units, to nearest foot:

North 321134 East _2_17_5_8_0 _

5. Elevation of Top of Inner Casing (cap off) at reference mark (nearest 0.01'): _5_.8_3_' _

Elevation Top of Outer casing: ~6..:....1_5_' Elevation of ground:_2_.8::...:3..:...' _

Check one: ~ NAVD 88 0 NVGD29 0 On Site Datum DOther

6. Source of elevation datum (benchmark, number/description and elevation/datum). If an on-site datum is used, identify
here, assume datum of 100', and give approximated actual elevation (referencing NAVD 88).

USGS Monument - Brass Disk, DYE1, Elevation = 6.63' NAVD 88
7. Significant observations and notes:

Horizontal Coordinates established with a Trimble R6 GPS system operating via KeyNetGPS. N.J.S.P.C. NAVD
88/NAD 83

SECTION D. LAND SURVEYOR'S CERTIFICATION SEAL
Icertify under penalty of law that I have personally examined and am familiar with the
information submitted in this document and all attachments and that, based on my inquiry of
those individuals immediately responsible for obtaining the information, I believe the
submitted information is true, accurate and complete~m a ar thatiere are significant
penalties for submitting false information including th p S5' il f !i~ d imprisonment.

Professional Land Surveyor's Signature: ---::-F_~,-.:..j~~-=V=__-=- _

Surveyor's Name: ~ 0'- G d. \/ •••t\ License Number: ~~~-~'~=~--l
Firm Name: AECOM Certificate of Authorization #:

---------1

~ity/Town: _N_e_w_a_rk State

Phone Number 302-781-5900 Ext.:

4051 Ogletown Road, Suite 300

Zip Code: 19713---------- ------~
Fax: 302-781-5901

Delaware

5874

Monitoring Well Certification Form B - Location Certification
Version 1.3 02/26/13 Page 1 of 1



New Jersey State Department of Environmental Protection
Bureau of Water Allocation and Well Permitting

Mail Code 401-04Q PO BOX420 Trenton, NJ 08625-0420 Tel: 609-984-6831
Well Permit Number

E201710127
MONITORING WELL RECORD

OPERTYOWNER:~N~/~A~C~H~E~M~O~U~R~S~ _

Company/Organization: ~C:::h.::::em~o.::ur::..:s~ _

Address: 67 Canal Rd Carneys Point, New Jersey 08023

WELL LOCATION: ~C~h~em~ou=r~s _

Address: Canal Rd Address confirmed by client

County: -.::::Sa=-:Ic=em=- Municipality: Carneys Point Twp Lot---e:..l Block: --=-18=-:5=---- _

Coordinate System: NJ State Plane (NAD83) - USFEET
DATE WELL STARTED: September 28, 2017

DATE WELL COMPLETED: September 29,2017

Easting (X): _2-'-'1_7--'-.6-'-'75'---Northing (Y): ~32::...:1c...::.1=_26=--_

WELL USE: MONITORING

Other Use(s): _ Local ID: Z28 - M02B

WELL CONSTRUCTION

Total Depth Drilled (ft.):__ -=1_7 _ Finished Well Depth (ft.):.__ --=--17~__ Well Surface: Above Grade'---=--=-=",:,,:,,-=-=-:::,::,,:--
Depth to Depth to Diameter Material Wgt/Rating/Screen # Used
Top (ft.) Bottom (ft.) (inches) (lbs/ch no.)

Borehole 0 17 6
Casing 0 7 2 PYC .010
Screen 7 17 2 PYC .010

Depth to Depth to Outer Inner Material

I
Top (ft.) Bottom (ft.) Diameter (in.) Diameter (in) Bentonite (lbs.) I Neat Cement (lbs.) I Water (gal.)

Jut 0 5 6 2 I 100 I 6I Gravel Pack 5 17 6 2 # 1 sand
Grouting Method: --=G_ra_v...:.it..•.y_m--'..etc::...h_o...:.d Drilling Method: Hollow Stem Augers

ADDITIONAL INFORMATION
Protective Casing: Yes
Static Water Level: ~ ft. below land surface
Water Level Measure Tool: tape
Well Development Period: l hrs.
Method of Development: pump and surge
Pump Type:

ATT ACHMENTS:

Pump Capacity: _ gpm
Total Design Head: _ ft.
Drilling Fluid:
Drill Rig: Geoprobe 7822
Health and Safety Plan Submitted? Yes

GEOLOGIC LOG

10- 17: white GW - Well-graded gravels and gravel-sand mixtures, little or no fines

0- 2: black PT - Peat, muck, and other highly organic soils
2 - 10: orange SM - Silty sands, sand-silt mixtures

I ADDITIONAL INFORMATION:

Keith Butcher,
Driller of Record: JOURNEYMAN LICENSE # 203616

Record -- Page 1 of 1
Company: SGS NORTH AMERICA INC.



Project: DGW
Project Location: Deepwater, NJ
Project Number: 6054934 Sheet 1 of 1

Log of boringl well Z28-M028

Date(s) 9/28/17 - 9/29/17Drilled
Drilling HSAMethod
Drill Rig GeoprobeType
NJDEP E20171 0127Permit

Location N 321133.911 E 217580.098

Geologist K.Davis

Boring 6"Diameter
Contractor SGS [K. Butcher][Operator)
Sampling MacrocoreMethod(s)
Borehole Bentonitel CementCompletion

c
o
~> .•..
QJQJ
-QJw_

SAMPLES

Checked By

Total Depth
of Borehole
Surface
Elevation
TOC
Elevation

20.0 feet

-

2.83

5.83

i--2"PVC

oa::

OJ
o--l
.2
s:0..
~
G

MATERIAL DESCRIPTION FIELD NOTES AND
WELL DETAILS
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1-2

0- I-

1-4

-2- I-
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3: -14- I-a...J
<Il
az 1-18N
>
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::>
0
1:: L20
0a.
Q)0:

0.0' - 1.2' SILT, brown (10YR 5.3). moist, loose, top soil, little fine sand

:.::::
<::::
.:. :

1.2' - 2.5' SAND, yellowish brown (10YR 5/6). wet, medium stiff, medium sand, some
silt, trace rounded 114"gravelI- _

~.' ,', 2.5' - 4.0' SAND, yellowish brown (10YR 5/6), wet, loose, fine to very coarse, poorly~..t; ~I- sorted, little gravel, subangular to subrounded
~o •.;,

-

4.0' - 5.0' No Recovery

'",' 5.0' - 8.0' SAND, yellowish brown (10YR 5/6), wet, loose, fine to very coarse, poorly
' ..•. ' sorted, little silt from 6.7-6.9'
'" '" • I-- _

"' .. ,: '"

-

r~"'\8.0' - 8.1' COBBLE, large rounded quartz stoneI> :> 8.1' - 10.0' SAND, light yellowish brown (10YR 6/4). saturated, loose, fine, well sorted

::/c -
I:'::' ::::: 10.0' - 11.6' SAND, light yellowish brown (10YR 6/4). saturated, loose, fine, well sorted,I> :.:: coarse gravel layer at 11-11.1' and 11.4-11.5'
I)::::: l-
I:':':.

7

-

~ [7:"'\ 11.6' - 11.7' CLAY, gray (10YR 5/1). soft
I:':: V 11.7' - 14.3' SAND, brown (10YR 5/3), medium to fine, well sorted, gray (10YR 5/1)..V clay laminations
.::B-1-
I>r/
I::' ~I-

r

-

-

14.3' - 15.0' SAND, brown (10YR 5/3), saturated, medium to fine, well sorted, loose

15.0' - 20.0' SAND, brown (10YR 5/3), medium stiff, fine to medium, well sorted

-

-

-

-0.0' -4.0'
CemenUBentonite
Grout

'~.'."t ,/.

.;. t·~-4.0' - 5.0' Bentonite.~.~~ ~.~.~.

::::::::-5.0' - 6.0' #0
Choker Sand

'.'

.'

:;;j

Lo. -17.0' #1 m"
::: Sand

I
••••
'-7.0' -17.0'

~--,-":,,,,::: 2" Slotted PVC
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AECOM Appendix G

Salem Canal
Supplemental Groundwater Investigation Data Report 2017

Chemours Chambers Works Complex, Deepwater, New Jersey
April 2018

Introduction

As outlined in the 2014 Supplemental Groundwater Monitoring Work Plan for Salem Canal
Sheet Pile Barrier (SPB), water-level studies and groundwater sampling are being performed to
monitor groundwater quality and movement in the vicinity of, and south of, the sheet pile barrier
(SPB) along Salem Canal (see Figures 1 and 2). This monitoring is being performed at the
request of the U.S. Environmental Protection Agency (EPA) and New Jersey Department of
Environmental Protection (NJDEP) to assess the effectiveness of the SPB.

The Salem Canal groundwater monitoring program was initiated in October 2015 with the
collection of baseline groundwater analytical data. Subsequent groundwater sampling events
will be performed semi-annually for four years to gather data and evaluate the effectiveness of
the SPB through assessment of trends in the data over time. This document reports
groundwater elevation, collected in October 2017, and water quality data that were collected in
January 2018: this is the sixth event of the proposed eight groundwater events to be performed
for this program.

Field Activities

Sixteen monitoring wells were sampled on January 22-24, 2018. Groundwater samples were
analyzed for volatile organic compounds (VOCs), semi-volatile organic compounds (SVOCs),
ethane, ethene, and methane.

Water levels were collected from 69 monitoring wells on October 5, 2017 (see Table 1). The
water-level data collected were used to determine groundwater elevation and flow in the
southwestern area of the Chambers Works site including the area along the Salem Canal SPB.

The water-level and groundwater sampling field methodologies that were applied are presented
in the Chemours Chambers Works Quality Assurance Project Plan (URS, 2010).

Groundwater Flow

Figure 2 shows the groundwater elevation contours for the wells in the B aquifer in the vicinity of
the SPB. Water levels and groundwater elevations are provided in Table 1. Groundwater
elevation data were examined to identify points that are not representative of the prevailing
groundwater surface elevation in the aquifer. Observed inconsistencies could be due to
measurement error or some other interference, such as non-steady groundwater levels
following the removal of the well cap. Once identified, anomalous data points are removed. The
retained groundwater elevation data were used to contour groundwater flow in the area
associated with the SPB. Groundwater flow in the area of the SPB reflects influence from the
SPB; the effects of pumping of the interceptor well system (IWS); and the interconnection of the
non-pumped B aquifer and the C aquifer, which is under the influence of IWS pumping.

North of the SPB

North and upgradient of the SPB, the groundwater elevations in the B aquifer fall in a range
from 2 feet (approx.) to less than a foot above the elevation of the Salem Canal. Although there
are several isolated groundwater mounds along the SPB, possibly due to leaking infrastructure

Second Semester 2017 Semi Annual NJPDES-DGW Report
AppG-SalemCanal-SuppGWlnvest_Data_Rpt.docx G-1



AECOM Appendix G

and water impounded in a swale behind the SPB (e.g., H05-M02B and D08-P03B), the
groundwater elevation in the B aquifer declines from west to east. Previous studies have
determined that the B/C aquitard that separates the Band C aquifers becomes thin in the
eastern areas of the Salem Canal. This condition, in conjunction with pumping in the C aquifer
at well K06-R02CD, results in the downward movement of groundwater from the B to the C
aquifer and contributes to the west to east trend in groundwater movement. The groundwater
mound associated with D08-P03B is likely anomalous and will continue to be assessed as part
of future Salem Canal monitoring events.

South of the SPB

Groundwater elevations immediately south of the SPB and installed near the northern shoreline
of Salem Canal are generally consistent with the water level within Salem Canal. The October
2017 Salem Canal surface-water elevation upgradient of the Salem Canal dam (E05-BM01) is
0.41 feet above NAVD88 MSL; groundwater elevations along the northern shoreline, but south
of the SPB, ranged from 0.09 to 0.69 feet above NAVD88 MSL. The 0.09-foot groundwater
elevation was identified at H05-M04B which, due to a thin B/C aquitard, is influenced by the
pumping of the IWS; this influence will be discussed below.

Groundwater elevations south of Salem Canal are similar to but slightly lower than the surface-
water elevation within the canal: groundwater elevations south of the canal ranged from 0.2 to
0.38 feet. The slightly lower groundwater elevations indicate a southerly groundwater flow
component. In addition, as identified in previously Salem Canal Supplemental Reports,
B aquifer groundwater in areas containing a thin B/C aquitard, such as associated with well
H04-M02B, have a component of migration downward into the underlying C aquifer. Previous
Salem Canal supplemental data reports have identified, in areas containing the B/C aquitard,
the downward movement of groundwater from Salem Canal to the B aquifer and then to the C
aquifer, which is under the influence of pumping by the site IWS. Historical data associated with
nearby C aquifer wells H05-M01C and 105-M01C (see Figure 6 in the First Semester 2017 Semi
Annual NJPDES-DGW Report; AECOM, October 2017) support this vertical gradient indicating
that groundwater in the C aquifer is several feet lower than the B aquifer in the area of Salem
Canal.

Eastern End of SPB

Groundwater elevations measured at the eastern end of the SPB during the October
measurement period indicate an inward gradient from Salem Canal. The elevation measured for
Salem Canal was 0.41 feet NAVD88. This is slightly higher than wells 105-M01B, J05-M02B,
and L04-M01 B, which are along the eastern reach of Salem Canal (0.28, 0.34, and 0.2 feet
NAVD88, respectively). These levels indicate that during this period, water levels were very flat
to inward (groundwater discharging from surface water and recharging the underlying aquifer)
gradient along the eastern reach of Salem Canal. Groundwater flow at the eastern end of the
SPB is being further evaluated as part of the supplemental groundwater investigation (URS,
2014) to ensure that conditions are protective.

Groundwater Sampling Results

The groundwater analytical results (October 2015 through January 2018 events) are presented
in Table 2. The groundwater analytical data posting map listing the January 2018 constituents
detected are presented in Figure 3. VOC and SVOC detections upgradient and downgradient of
the Salem Canal are discussed below.

Second Semester 2017 Semi Annual NJPDES-DGW Report
AppG-SalemCanal-SuppGWlnvest_Data_Rpt.docx G-2



AECOM Appendix G

VOCs North and South of Salem Canal

North of Salem Canal, the following VOCs were detected at concentrations exceeding New
Jersey Class IIA groundwater standards (NJGWIIA) (see Table 2 and Figure 3):

1,1-Dichloroethane
1,2-Dichlorobenzene
1,4-Dichlorobenzene

Benzene
Chlorobenzene
Trichloroethene

In addition, north of Salem Canal the VOCs cyclohexane, meta- and para-xylene, and ortho-
xylene were detected, but no NJGWIIA values are associated with these compounds.

South of Salem Canal, a single exceedance of chlorobenzene [64 micrograms per liter (lJg/L)]
was detected at well G04-M02B slightly above NJGWIIA (50 IJg/L). As discussed in the above
Groundwater Flow section, constituents associated with well G04-M02B are captured by the
pumping influence of the IWS. In addition, chlorobenzene was not detected south of the canal
above criteria during any of the previous sampling events (see Table 2). This detection is
considered anomalous but will continue to be monitored.

SVOCs North and South of Salem Canal

North of the Salem Canal, the following SVOCs were detected at concentrations exceeding
NJGWIIA (see Table 2 and Figure 3):

1,2,4- Trichlorobenzene
2-Methylnaphthalene
Aniline
Benzidine

In addition, the north of Salem Canal, the following SVOCs were detected, but no NJGWIIA
values are associated with these compounds:

1-Naphthylamine Carbazole
2-Naphthylamine Dibenzofuran
4-Aminobiphenyl O-Toluidine

Diphenyl Ether
N-Nitrosodiphenylamine
Naphthalene

South of Salem Canal, no SVOCs were detected in groundwater at concentrations exceeding
NJGWIIA. This indicates that, during the January 2018 sampling event, SVOCs detected in
groundwater north of Salem Canal were not migrating south of Salem Canal.

VOCs and SVOCs in the area of the Salem Canal SPB

In the area of the Salem Canal SPB, exceedances of VOCs and SVOCs were observed in well
pairs that are both immediately upgradient and immediately downgradient of the SPB. These
detections, identified in Figure 3, are consistent with the presence of organic constituents in
groundwater prior to the construction of the SPB and remain following SPB construction.
G05-M08B has some of the highest observed detections of the downgradient wells. This well is
adjacent to the former seep area where high concentrations have been previously identified.

As previously discussed, groundwater elevations associated with certain wells on the southern
side of the SPB, at wells G04-M02B and H05-M04B in particular, are underlain by a thin BIC
aquitard. Groundwater elevation data collected over time at these two wells indicate a
downward movement of groundwater from Salem Canal to the B aquifer, and then to the C
aquifer, which is under the influence of pumping by the site IWS. Therefore, organic constituents
that are downgradient of the SPB will be eventually be captured by the site IWS, which will
prevent migration off-site. Constituents in groundwater upgradient of the SPB are controlled by
the site IWS and impermeable barriers.
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Based on these results and the results from previous investigations, there is no indication that
constituents at concentrations above NJGWIIA are migrating southward of the Salem Canal.
Previous results can be found in the Salem Canal Groundwater Remedial Action Progress and
Sediment Investigation Status Report (URS, 2013), and in Appendix D of the 2017 Salem Canal
Investigation Summary Report (AECOM, 2017). As per the project work plan, groundwater
sampling at these locations will continue on a semi-annual basis to monitor these detections.
Trend analysis of detections (rising, falling, or stable) will be undertaken after all eight
groundwater sampling events have been completed.

Discussion and Recommendations

Groundwater flow in the area of the SPB is complex; however, the effectiveness of the SPB is
evident in the groundwater elevation contour map. Groundwater upgradient is generally a foot
higher than Salem Canal and those wells downgradient of the SPB. This groundwater elevation
change across the SPB indicates that the SPB is effective in controlling groundwater and
mitigating mass movement into Salem Canal. In addition, the influence of the IWS is also
observed at some wells such as H05-M04B. Such wells have groundwater elevations that are
lower than that of Salem Canal and support the conceptual site model that predicts that
groundwater in the B aquifer flows downward into the C aquifer and will be captured by the site
IWS, which prevents migration into Salem Canal.

Similar to previous investigations, the 2017/2018 Salem Canal groundwater data continue to
support that 1) the SPB is effective in controlling groundwater and eliminating the southward
migration of constituents in the seep area; and 2) excluding a one-time anomalous
chlorobenzene detection at well G04-M02B, which is within the influence of the IWS, site-related
organics have not been detected above NJGWIIA in groundwater south of Salem Canal.
Groundwater samples and groundwater elevation measurement will continue to be collected on
a semi-annual basis to evaluate the effectiveness of the SPB by assessing both trends in the
data over time and trends in groundwater flow. Trend analyses on the data, including an
assessment of groundwater flow in the area of 105-M03B, will be performed following the
collection of 8 rounds of data.
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Tables

Table 1 - Synoptic Groundwater Elevations Recorded October 2017

Table 2 - Organic Constituents Detected in Groundwater

Figures
Figure 1 - Site Location Map

Figure 2 - Groundwater Elevation Contour Map - B Aquifer Groundwater - Salem Canal _
October 2017

Figure 3 - Salem Canal B Aquifer Groundwater VOC and SVOC Detections - January 2018

Appendices

Appendix A - Groundwater Sampling Analytical Results
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